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PREFACE 


T he study of urban resources is approached, in this 
book, through examination of l^nd-tbased activities and 
their changing patterns— the accommodations provided 
for them, their locations with respect to each other, and 
active relationships among them,V ?Cctivities make the city 
what it is; the physical structures are enlarged or modified 
or neglected in response to current levels of activity in dif- 
ferent parts of the city and the demand for space and loca- 
tion that results from these activities. It follows that the 
value of the city's physical assets is not inherent in the 
actual structures so much as in the use that is made of 
them. Unrented space in a commercial building or too much 
unused capacity in a public utility installation becomes an 
economic liability, however sound the physical structures 
may be. 

In order to comprehend the phenomena of urban land 
utilization we must go behind the customary measures (such 
as ground coverage or floor area ratio) or blanket use des- 
ignations (such as "commercial" or "industrial" or "resi- 
dential"); we must consider the underlying systems of ac- 
tivity and their effects, as they develop, on the urban re- 
sources that are embodied in land and buildings and services 
The first five chapters of this study deal with relationships 
among these activity systems as they occur in any city cen- 
ter, The conceptual approach and tools for analysis devel- 
oped here are then used for measuring and comparing land- 
based activities and their patterned relationships in the 
Central Business District of Philadelphia, using data from a 
survey made for the Philadelphia City Planning Commission 
in 1949. The Institute for Urban Land Use and Housing 
Studies at Columbia University participated in the design 
and execution of this survey and at the same time con- 
ducted another study in Philadelphia for the Bureau of Pub- 
lic Roads of the United States Department of Commerce 
with the purpose (among others) "to measure the movement 
of persons and the movement of goods associated with 
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varioas chatacleristics q£ selected land uses and combina- 
tions and patterns of land use." During the course of these 
two studies a workable unit for cUssifying and analyzing land 
use was devised-the establislinient . which is defined as 
people using a definite location for carrying on regular ac- 
tivities, Relationships among establishments with regard to 
systems of movement have already been developed in a pub- 
lication by the Institute: Urban Traffic: A Function of Land 
Use by Robert B. Mitchell and Chester Rapkvn (New York.: 
Columbia University Press, 1954). The present book carries 
further the analysis of relationships among establishments 
in the more general framework of activitiy systems in cen- 
tral urban locations. 

Establishments serve as bases for the regular activities 
of people and as focal points in the interactions between so- 
cial and governmental and business organizations. The land- 
based activities of a city can be pinned down and catalogued 
through an inventory of establishments, classified by major 
activity. Thus whole chains and clusters of establishments 
engsged in, say, banking or retailing or manufacturing can 
' be picked out, and threads of relationship among them can be 
traced. 

The methods developed in the middle section of this 
book combine graphic and statistical techniques for apply- 
ing measures which can be verified and can serve for test- 
ing hypotheses. It has been one of the author’s pious hopes 
that creation of methods acceptable to both social scientists 
and physical planners may help to clear a middle ground 
which will aid better collaboration between these fields. 

In the last few chapters, a beginning is made toward 
synthesis of material in the foregoing sections by analyzing 
patterned relationships among some of the central activities 
in Philadelphia as they interact with each other and with 
their accommodations, both buildings and environment. This 
analysis is conceived as a prototype study of theory and 
method wherein are forged some of the tools for locating 
and analyzing land-use relationships in any urban center. 

At the time of beginning work on this book it was hoped 
that a substantial contribution to urban location theory might 
result. This remains a distant goal. The product seems to 
have evolved as two half-books: a beginning at theory and 
a somewhat fuller treatment of methods. The two still re- 
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main to be synthesized satisfactorily. A program of further 
studies leading to a general theory of locational arrange- 
ment of urban activities is sketched in the last chapter. 

Apparent throughout the present book is the author's 
indebtedness to Professors Mitchell and Rapkin and to Dr. 
Ernest H. Jurkat, who conducted the field work in Phila- 
delphia for both the traffic and central district studies. Nat 
only did these men pioneer the trails which the author has 
followed: they have continued to help in formulating prob- 
lems encountered in further journeyings. The author's 
thanks are due also to Edmund N. Bacon, Executive Director 
of the Philadelphia City Planning Commission, for per- 
mission to use materials from the Commission's files. The 
book has also benefited from critiques of early drafts made 
by Dr. Lreo Orebler and Dr. David Blank of the Institute's 
staff, and from critical readings of the final draft by Martin 
Meyerson and Hans Blumenfeld. Throughout all stages of ^ 
the work, the skilled editorial assistance of Esther Olm- 
stead has deserved the author's thanks and appreciation. 

And finally, the author wishes to acknowledge his debt 
to Dr. Ernest 1^ Fisher, Director of the Institute, for 
giving the push that initiated this book and for his sure in- 
sight and unfailing advice during its development. 


JOHN RANNELLS 


Philadelphia, Pennsylvania 
November, 1955 
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CITIES VIEWED AS CONCENTRATIONS 
OF ACTIVITIES 


C ITIES, of whatever age or size, exist through the piling 
up of people's activities which take place in them; 
changes in the physical makeup of the ci ty come about 
in response to changes in the organization and ar rangemen ts 
of those activities. The s^ucture a ol the land a nd the sub- 
divided land itself— streets, public utilities, open places, old 
areas or new— all are the result and record of the changing 
physical accommodations made for people’s activities past 
and present. The same is true for all settled areas where 
men have modified the existing features of the site to pro- 
'Wde accommodation for their patterned actions. Whether a 
present-day city began as a frontier trading post or an agri- 
cultural village, its growth and continuing vitality derive 
from the Innumerable Interactions between people and groups 
which occur there— always changing, always requiring ac- 
commodation. 

in turn, are conditioned by the physical en- 
vironment provided by the city in which the people live and 
work. At first glance the phys ical environment appears 
fbce«}, the activities transitory. The city’s buildings are ex- 
tremely durable, and the streets and other public works on 
the map of the city are surely as permanent as any works of 
man; if they are modified in response to changing activities 
it is a delayed response. It would seem that the life of the 
city plays itself out on the stage of the city as it exists and 
must conform to the conditions imposed by the setting of 
that stage. 

To xmderstand and describe this complex interaction 
I which is city life— both activities and physical environmei^ 

^ serving e a ch o ther, adjusting to each other , conditioning J 
each other- it is possible to begin either with activities or 
with their physic al setting, but neither can be understoo d 
w ithout the othe r. And the ke y role is pla yed by activities , 
for in these is the source" oTlhe vitality of the entire city 
or selected parts of it. When activities are seriously cur- 
tailed the physical environment begins to deteriorate; as 
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different kinds of activity cliange in relative importance, the 
physical environment adjusts to the new balance. 

The relationship is seen clearly in the engineering 
structures which make up the municipal plant: highways, 
bridges, underground installations of all kinds. These 
scarcely can be discussed, even in the most technical terms, 


without including in the discussion those requirements of 
people which the structures were built to fulfill. A bridge, 
for example, is designed to support loads as heavy as may 
reasonably be expected and to cope with a foreseeable vol- 
ume of traffic. Engineers are continually preoccupied with 
both these aspects of design, for too big a structure is sub- 
ject to adverse comment while too small a structure is 
generally considered inexcusable. Water supply and sewer- 
age systems would he costly indeed if their capacities were 
far la excess of actual requirements. The public utilities 
(gas, electricity, and the rest) are in close touch with 
changes in population and changing levels of business ac« 
uvity. Their operations, especially the addition of new 
facilities, are as responsive to variations in demand as 


management* can make them. 

Not so apparent nor so simply stated are the relation- 
sups between buildings and the acUvities for which they 
provide accommodation. The need for space in buildings 
reacts from the same intricate complex of activities which 
u !.»* *®'*'‘^* demand for public utilities. But gas and 
g an telephone service and the rest are rather homo- 
wh^l*'** much the same to all their users, 

ouir» **' buildings must meet different sets of re- 

V *i-om a host of different kinds of ac- 

alivp '»« ° further needs as to location rel- 


entirelvV*f*^j***^ activities. The construction of buildings 
specific requirements has become com- 


avaiUhi/' fhese contain only a fraction of the space 
existed for « in buildings that have 

geaerallv decades, and these older buildings have 


*ithresult^„^/°!"rf‘’”*’"“ii^ changing ways of doing business, 

quirem...*- shifts in location as well as new sets of re- 



advantages in approaching 
city in terms of changes ii 


i study of 
the use of 
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its “permanent" structures and the provision of new build- 
ings. These changes present a kind of summation of effects 
resulting from many complex forces, a simplification by 
which an intricate task can be started on familiar terms 
within a manageable scope. “Land-use surveys" of many 
cities have been made in such terms by plotting the major 
categories of use (residential, commercial, industrial, and 
so on) on the city map. Repeated periodically, a series of 
such maps can show in a general way the extent of differ- 
ent uses, their changes in concentration or “spread," and 
th'eir shifts in location. 

This approach, however, does not carry far toward un- 
derstanding, or even describing, the continually changing 
relationships between activities that express themselves in 
the use of space. It soon becomes necessary to go behind 
the resultant demand for space of various kinds in various 
locations to see what the underlying activities are and how 
they function and interact with each other. And behind the 
activities are all the individuals who engage in them or have 
dealings with them: the population employed by and In turn 
supporting the physical plant of the entire city. 

The continual changes in activities which lie behind 
changing demands for space or location are not apparent 
to everyone, but they are by no means obscure. Rather, they 
are intricate, with elements well understood by those who 
are particularly concerned, even though the total aggregation 
of these elements may appear at first glance beyond com- 


prehension. 

A country person, for example, visiting a big city or 
the first time, finds it hopelessly confusing. The resident 
or frequent visitor selects out of the whole confusion ose 
things that concern him and Ukes the rest for granted. The 
person whose livelihood is bound up with the life o * ^ 

sees it as a series of patterns affecting his work. The ire 
man knows his district as a pattern of call boxes an wa er 
mains and hydrants and fire hazards (warehouses, enemen , 
vacant structures). The local real estate dealer knows his 
neighborhood as a pattern of available properties or 
•pace to be matched against a list of clients, actual or pr - 
•pective. The proprietor of a local movie house is con 
*lth his customers' behavior patterns, mostly 
competition: baseball, other theaters, television, or jus 
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weather. The hst is endless, but for each habitual partici- 
pant there is a diagram, actual pr implicit, whether on paper 
or in a card file or in the back of the mind, which states his 
particular concern with the whole, larger complex made up 
of all the activities performed by people in the urban setting. 
Of course, a great deal of urban behavior is unstructured, 
but out of the whole tangle we can pick many patterns. 

The routines of all city dwellers may be viewed as 
touching many different activities, closely connected with 
few. There are more different kinds of activity in larger 
places and more specialists, but, however intricate the 
relationships between activities may become, each partic- 
ular situation IS well within the comprehension of the actual 
participants. 

The present study deals primarily with that fraction of 
urban activities called land use which is based on the land 
and is concerned with questions of location and the use of 
space. The “activities" approach to description and analysis 
of urban patterns which is to be pursued here was first used 
In 1925 by Haig in his classic study of "trends and tenden- 
cies in the economic activities within the region of Kew 
York and its environs."^ Haig’s question, "Where do things 
belong In an urban area?" remains unanswered. Little fur- 
ther research, in fact, has been devoted to the study of 
functions performed at various locations by business firms 
and the relationships among them. The well-known “con- 
centric zone" and "sector" approaches to description of 
urban form and structure need only be mentioned here.^ 
They arc too generalized to be of use in the description of 
functional relationships. More satisfactory is the “multiple 
nuclei" description in which the various centers of activity 
are designated.^ Even this, however, is no more than a first 
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approximation of a few important locations, without any- 
spelling out of relationships among activities. 

It is the purpose of the present study to describe and 
analyze the changing patterns of land use that are found in 
urban centers—patterns made up of the interplay of two 
elements: (1) activities carried on in the various structures 
of the city and in movement among them, and (2) the struc- 
tures themselves, including the vacant tracts, streets, and 
other common spaces. In the process of describing and 
analyzing urban patterns, a formulation of the reciprocal 
relationships between activities and structures will be 
developed, also new methods for measuring and comparing 
groups of activities. 

The general orientation to be formulated in the first 
part of this study (through Chapter V) will be based pri- 
marily on various systems of action as they relate to pat- 
terns of land use. Physical structures and their locations 
will play a minor role in this development of schematic 
relationships. 

In Chapters VI through DC, dealing with a mass of em- 
piriealdata from the central business district of Philadel- 
phia, prime attention will be given to patterns of location 
and techniques for expressing them statisticslly. 

In the remainder of the book, patterned relationships 
actually found in Philadelphia will be further examined in 
the light of the conceptual approach developed in the first 
few chapters to see what adjustments are taking place and 
what kinds of activities belong together. A concluding chap- 
ter will consider the possibilities for designed adjustment of 
land-use patterns for the better functioning of cities. 

A major difficulty of our “activities" approach to prob- 
lems of land use consists In drawing the line between what 
applies to location and what does not, for location is only 
one factor in the operation of any given activity. Systems 
of action have their own relationships, in fact, which can be 
considered quite apart from location and usually are. In 
order to deal with that fracUon of activities which does af- 
fect location, it Is necessary to develop a fairly complete 
picture of activity systems as they operate in the urban 
scene. It is necessary to take in somewhat more than re- 
lates directly to land use, since changes in demand for space 
or location may come about as secondary results of business 



THE CORE OF THE CITY 


decisions or consumer preferences which, in themselves, 
have no concern with questions of land use. This discussion 
may therefore appear at times to circle around the central 
concern of the study, but the boundaries of our field are 
necessarily indefinite, and it will be better to set a wide 
stage than a narrow one. 



II 

SYSTEMS AND PATTERNS 
OF URBAN ACTIVITY 

P ATTERNS of interaction between people, both as indi> 
viduals and in groups, are limitless in complexity, but 
those which relate to locations within the city can be 
dealt with effectively in terms of the various systems of 
action which operate in the urban setting. 

Three stages of elaboration are distinguished: 

I. In the course of everyday living, each person follows 
a number of fairly repetitive ROUTINES through which he 
engages in successive activities, some regularly patterned, 
some casual or infrequent. For example, the weekday jour- 
ney to work and occasional social activities, or regular food 
marketing and irregular shopping for apparel or furnishings. 

2. The routines of many people come together in com* 
men activities and these repeated, patterned actions take 
more or less permanent form in INSTITUTIONALIZED 
PROCESSES. These processes of events between people 
concentrate at locations where the appropriate activities 
can be accommodated. The ^institutions* (repeated activ 
ities at locations) cover a great variety of activities, rang- 
ing, for example, from selling newspapers to organized 
baseball. The accommodations provided for them make up 
the full catalogue of the city's physical structures, all the 
way from schools or theaters to office buildings or dwell- 
ings. 

3. Continued interactions between different institution- 
alized processes result in the ORGANIZATION OF PROC- 
ESSES. These patterned cross relationships between dif- 
ferent kinds of activity are the connective tissue of urban 
life, involving entire clusters of the less elaborate systems. 
They are seen most clearly In the service processes, such 
as transportation, advertising, or banking. They stand be- 
hind mutually interdependent processes such as manufacture 
and distribution of goods for the retail market. They include 
such far-reaching systems as government or education or 
medical care. 

Systems of action at the three levels or stages of elab- 



THE CORE OF THE CITY 


oration just noted may be considered as classiHcations under 
which to account for a multitude of contimal or repeated 
happenings. The number of such systems which may be 
abstracted from the total fabric of city life is limited only 
by the purposes toward wMch a given analysis is directed. 

The present study will be concerned with those systems 
which come to a focus in the city center, keeping in mind 
always that the systems are abstractions, however firmly 
they may have become established as separate entities. For 
the systems themselves change and subsystems take shape 
and die out, whatever may be the basis for setting them up. 
Human events remain the significant continuing units on 
which theoretical analyses of the changing physical city can 
be built. 

In dealing with systems of action engaged in by many 
people, analysis is greatly simplified by substituting the 
role in which each person is functioning at a given time for 
the compUeatlons of separate individual personalities. Every- 
one is considered alike for the time being. For example, the 
working people of a big city make the daily journey to work 
as patrons of the mass transit system and are employed by 
various business or public institutions as industrial or office 
workers, as salesmen, cabdrivers. policemen, school- 
teachers, and so forth. Persons going downtown on shopping 
trips enact the same role in relation to the transit system 
as do the workers, although in smaller numbers and at dif- 
ferent times. Local shoppers follow other routines as pe- 
destrians or as automobile drivers; school children and 
teachers participate in the public education system. Some 
of the same people make perhaps a weekly visit to a motion 
picture theater as customers of an entertainment system, 
an occasional visit to dentist or oculist or physician or even 
a stay in the hospital as participants In a system of medical 
care, and so on. In analysing any particular mass activity it 
makes no difference what roles the participants may play in 
the other activities which make up their routines. It does 
not matter, for example, in the analysis of a transit system, 
whether bus passengers are schoolteachers or schoolchil- 
dren. businessmen or their employees. At the moment they 
are all customers of the bos line. 

The foregoing scheme for classifying and describing the 
of city life is set up on the abstract plane of systems. 
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with little attention given to the physical city itself and the 
actual location patterns, on the map, of its manifold activ- 
ities, These patterns of structures and the spaces between 
will be given a great deal of emphasis in the course of this 
study. They are sources, in fact, of much basic data for 
understanding relationships between different kinds of ac- 
tivity. They show where activities of different kinds are ac- 
tually located or where locations have shifted and outmoded 
centers have been abandoned or new centers formed. In 
short, their study reveals the evolution of the city,^ 

Each major episode in the growth process of any city 
is embodied in permanent structures, and many of these 
remain in use for generations, either continuing in their 
original use or adapting to new ones as circumstances re- 
quire. Even in the most extensively rebuilt areas in city 
centers it is surprising, when one seeks them out, how many 
buildings remain from earlier periods— old residence struc- 
tures, warehouses, business Mocks, even the shells of 
churches or banks— all now converted to current uses. Cur- 
rent uses, in turn, prove to be surprisingly mixed whenever 
a survey is made of all the different activities in a given 
area, even so limited an area as a single city block. Because 
of long-term commitments or conservative management, or 
both in such case as a building owned by the firm which uses 
it, many activities continue in their present locations long 
after they might better have moved. Some activities locate 
in a particular area because of their dealings with others to 
be found there, and later they may find it expedient to locate 
elsewhere as other combinations of activities become more 
important to them. New types and new combinations are con- 
tinually entering the picture. 

A census of structures and activities in any central 
area, then, is inevitably mixed, with buildings of all ages 
used almost indiscriminately by long-established and by 
newly formed activities. To understand the changing loca- 
tions of activities it is not sufficient to follow the record of 
the physical patterns; it is necessary to take into account 
the schemes of action which lie behind them. In the course 

t *Of this great process.* saps Patrick Ceddea, *the areidieeture of a city is 
kut tke chaaging expression and its plaa b<zt the record, say ratlter the pal- 
impsest.* Cities In Evolution. (New Tork Oxford University Press, 19S0), 
p. 82 . 
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of this study of changing patterns, iUuminated by a com- 
prehension of the shifting relationships to which they re- 
spond, the groundwork can be laid for approaching that 
major goal of urban studies; more efficient, economical, 
and healthful arrangement of the location patterns of the 
city’s activities. 

PATTERNS OF URBAN ACTIVITY 

City patterns may be studied effectively by surveying 
the actual operatmg units of the different kinds of activities 
found at each location. This is the second stage of the fore- 
going discussion, where both the routines of individuals and 
systems of action between different organizations come to- 
gether. 

The classification of activities at locations has been 
worked out in great detail by the Bureau of the Budget,^ 
which lists more than ^00 varieties, for study of industrial 
erganlzatloj], volume of business, places of employment, 
census purposes, etc. There are eight principal divisions,^ 
each subdivided Into a dozen or so major groups. The unit 
classified in this scheme Is the establishment, which is 
defined as *a place of business." 

For the purposes of the present study, this "kind of 
business" classification must be further delimited as to the 
kind of activity which actually takes place in each location, 
and It must be expanded to include all the places where 
routines of people come to a focus— residences, schools, even 
public open places where people habitually come together. 
Thus, a firm manufacturing heavy machinery and located in 
a downtown office building is obviously not a foundry or ma- 
chine shop or warehouse, but in the study of changes taking 
place in ways of doing business it may be important to know 
whether this establishment is an executive office or a branch 
office dealing with some special phase of the firm’s business. 


^ A. Agriculture, Forestry, and Fishery. B. Muung. C. Construction 
D. Manufacturing. E. Wholesale and Retail Trade. F. Finance, Insurance, 

and Real Estate. G. Transportation, Communication, and Other Public 

OtiUtlea. H, Pcraonal, Business, Recreational, Public, SerninuMic Profes- 

sional, and Other Services. ' 
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Residential establishments must also be included in the 
classification, because they aye not only essential units in 
systems of action of individuals whose routines are pat- 
terned among all those establishments which serve them as 
bases of operation; they are important units in many sys- 
tems of commercial or government activity. The great 
emphasis on advertising which is directed toward home 
consumption comes to mind immediately, also the fact that 
all the elaborate systems of manufacture and distribution of 
consumer goods eventually terminate in a host of residen- 
tial establishments. A surprisingly large proportion of re- 
tail sales, however, is accounted for by the people who work 
downtown. And perhaps most important in an expanding city 
center, residential areas provide the space into which ad- 
ditional business activities can spread out— in fact, they 
provide even the structures to accommodate a great many 
commercial establishments before specially designed build- 
ings are needed. 

ESTABLISHMENT AND LAND USE DEFINED 

For the purpose of this study, then, an establishment is 
not only a place of business; it is both a concentration of 
people's activities at a definite location and in turn a unit 
In the chains of action which link all kinds of activities into 
the continually changing networks that make up city life. It 
is both a unit of land use and a unit of organization. The 
key terms are defined as follows: 

ESTABLISHMENT: Individuals or groups using a de- 
finite location as a recognizable place of business, residence, 
government, or assembly. 

LAND USE: Repeated activities of individuals and es- 
tablishments as they relate to the use of space at fixed loca- 
tions and among these locations. 

Different activities (establishments classified as to 
kind of business) tend to concentrate in fairly definite loca- 
tions: some in a single group, such as those highly special- 
ized businesses (wholesale jewelry, for instance) in which 
the entire “trade” is found in a single small area, some in 
combinations, with a main concentration plus scattered sub- 
sidiary patterns. The latter may be illustrated by the ac- 
tivities of municipal government, with a “City Hall” group 
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of offices and courts plus scattered police and fire stations 
and such features of the city's municipal plant as water sup- 
ply and sanitary installations and the like. The centers in 
which these different types of activity are clustered are 
again of different sorts; sometimes fairly homogeneous, as 
In a wholesale food market which occupies a few concen- 
trated blocks; sometimes quite heterogeneous, as in an out- 
lying business center which has existed for a long time and 
may contain almost as many different kinds of establishment 
as the central business district itself. 

There is no apparent consistency between the types of 
location pattern characteristic of different kinds of business 
and the types of center in which these kinds of business are 
found. There seems to be no limit to the variety of patterns, 
whether we look at the spread on the map of a particular kind 
of business, or the patterning of related interacting groups, 
or the arrays to be found together at each location. Even in 
a small area which appears to be devoted entirely to one 
buslnesB group, a great many activities unrelated to the 
predominant ones are found whenever a listing is made of 
all establishments in the area. 

These location patterns of establishments on the map 
set the stage for the multitudes of separately patterned ac- 
tivities which taken all together make up the life of the city: 
a huge multidimensional complex web, its threads the 
routines of people and interrelationships between establish- 
ments, continually repeating and continually changing. The 
activities and interrelationships are so complex that we can 
look at any one portion of its continually weaving fabric from 
one standpoint after another and get a sequence of quite dif- 
ferent pictures, many of them apparently contradictory but 
all of them valid. 

Every city dweller Is familiar with rather extensive 
segments of the city scene; the buildings, streets, and traf- 
fic within view from the path of his routine movements and 
occasional wanderings. And those persons engaged In the 
activities of each establishment are familiar with the inter- 
relationships between their own and other esUbllshments of 
the same kind or of different kinds, nearby or distant. In the 
aggregate, all these myriads of routines and interrelation- 
ships add up to the full catalogue of urban activities that are 
continually playing out their manifold permutations and com- 
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binatlons in every nook and corner of the city. The total 
of activity patterns, however, is far too in- 
tricate and far too difficult to pin down in space and time 
to be useful for analysis within the limited scope of the 
present study. It has been sketched only to show the im- 
portance of activities as forces underlying the vitality of 
the city, causing changes in its physical patterns. 

Although establishments are the most nearly fixed en- 
tities in the whole flux that we are seeking to comprehend, 
it is possible and even necessary to study them in the first 
instance without regard to their locations. All the routines 
of individuals, acting in their various roles, take place in or 
between establishments, and the same is true for the activ- 
ities and dealings of all business organizations. All the re- 
lationships In which an establishment is concerned— with 
people, with other establishments, with larger organiza- 
tions— can best be understood by setting up system patterns, 
diagrammatic statements of activities and relationships. 

Thus, for example, the routines of individuals can be 
delineated in terms of the activities of different kinds in 
which they repeatedly are engaged, in the form of diagrams 
stating what activities are participated in, for example, what 
kinds of establishments are visited or dealt with, their rel- 
ative importance, and their sequence. The same can be 
done for establishments by delineating their interactions 
with units in the same or other kinds of business, for ex- 
ample, establishments from which goods are obtained, es- 
tablishments to which goods are shipped, establishments 
regularly visited on business, and so forth. Such diagrams 
show systematic relationships which are valid without re- 
gard to location. 

ESTABLISHMENTS AS UNITS OF LAND USE 

At first glance a commercial establishment might ap- 
pear to be the same thing as a “business'* or “firm," and 
sometimes it isr but the activities of a firm may be carried 
on in one place or in several, depending on its organization, 
and so may include a number of establishments, bi the 
classification of land uses it 'makes no difference what posi- 
tion in the organization a particular establishment occupies. 
It makes no difference, for example, whether a retail store, 
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selling men's hsts, is one of * chain, an Independent firm 
in the hat business, or an outlet for a hat manufacturer; in 
any case it is a specific hind of tnisifless at a definite loca- 
tion, an establishment classified by its activity. 

The establishment-firm relationship in any given busi- 
ness enterprise may change repeatedly, especially when the 
business is growing rapidly. As a typical example, consider 
a small manufacturing concern which at first performs all 
of its operations under the same roof, say in the space of 
a single floor of a loft building— activities such as process- 
ing of materials, storage, packaging, shipping, office work, 
display, and sates. At this stsge the firm snd the establish- 
ment are one; but as the business expands, some of the 
operations will require more space. A series of decisions 
will determine the most effective disposition of the various 
activities requiring apace among available locations. It 
might become desirable to relocate the processing of ma- 
terlals, for example, either by setting up a new establish- 
ment or by "farming out* the manufacture of the firm’s 
product to another firm, which might even be located in 
another city where manufacturing costs are lower. In any 
such ease the remaining activities are free to expand in the 
eriginit establishment, now somewhat changed in character, 
The change will also have effects on patterns of activity out- 
side the firm; for example, the workers relocated along with 
the processing of materliU are shifted from one portion of 
the city’s traffic network to another and the total pattern of 
goodi-hsndling and Its effect on truck traffic is somewhat 
changed also. Further decision might place the firm’s sales- 
room In a location more accessible to buyers, resulting In a 
new establishment: or it might become expedient to handle 
the storage of goods and filling of ordert at a warehouse 
conveniently located with regard to ahipplng facilities. It 
might even be decided to turn over all marketing functions 
to an agent, thus changing the Internal organiration of the 
firm itself. 

In time, then, a business firm that lUrtcd with all Its 
activities housed under one roof (a tingle esUbUahment) 
may have its operations separated into aeveral etUbllsh- 
ments occupying different units of space, and some of these 
win be Uken over by other firms. Thus, a group of activ- 
ities formerly comprised with a narrow range may become 
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merged with the organizational processes of an entire in- 
dustry. 

But however intricate an enterprise may become in its 
internal organization and external relationships, the con- 
stituent establishments are deHnite items that can be pinned 
down in space and time. And whether they are independent 
units or branches of larger firms, the existence of groups of 
establishments of any particular type, their decline in one 
location and increase in another, their concentration or dis- 
persion, all demonstrate the results of processes or pres- 
sures making for change in urban life. Whatever the under- 
lying causes, they continually take the form of changing or- 
ganizational patterns which are reflected in turn by changes 
in characteristics of individual establishments and changes 
in their location patterns; that is. changing patterns of land 
use. 

This Is as true of residential establishments as it is of 
commerce or industry or goverruneat. Changes made in the 
organization of a household as its composition changes are 
net very different, schematically, from these made by busi- 
ness enterprises. As the family grows, the need for addi- 
tional space may bring about movement of the household to 
larger quarters; children away at school are, in a sense, 
branches of the home establishment; the line of connection 
with all sorts of institutionalized activities are continually 
changing. Housework itself has changed greatly, with an 
increasing proportion of it taken over by industry tlirough 
packaged foods, mechanical refrigeration, mechanical house- 
hold appliances, and services such as commercial laundries. 
The public utilities themselves— water supply, sewage dis- 
posal, electrictiy, gas, telephone— which make modern urban 
life possible, have modified the typical accommodations for 
family living in cities almost as completely as they have 
reshaped the accommodations for commercial establish- 
ments. 

But despite the changes continually taking place and 
despite the increasingly intricate organization of city life, 
the elements (such as the activities performed by indivi- 
dual establishments), have continued many simple arrange- 
ments from the past. Consider “market place." 

The primitive market place where producers brought 
their goods for exchange became the central open place of 
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a town. There were also market places in desert country 
between settled areas, meeting points for caravans, where 
traders exchanged goods. Today the central market of the 
ancient town has developed (in the city) into intricate clus- 
terings of establishments engaged in retail trade, scattered 
among the resident population and also concentrated heavily 
in the city center. The marketing process behind the retail 
establishments has become fearfully complex, with whole 
interlocking systems of credit ordering, wholesaling, ship- 
ping. Somewhere in this complex may be found all the ele- 
ments that existed in the primitive situation, whether the 
market place was part of a town or located between settled 
areas. Despite the intricacy of organization of the modern 
process, each retail store or each goods counter in the 
store carries out the original function of the bit of gro\md 
in the primitive market place where goods were spread out 
ready for direct personal exchange. The elements remain 
simple, but the process leads inevitably to higher special- 
ization of land-use patterns and rearrangement of functions. 

Such parallels as those between ancient and modern 
market place can be drawn for a number of ether organiza- 
tions of activities. In general it will be seen that institu- 
tionalized processes are more subdivided in larger urban 
centers end that, as establishments become more special- 
ized, that is, less self-sufficient, the relationships between 
them become more intricate. The elements are the same, 
however, for any urban center. There are no more com- 
plications encountered In following any one thread of anal- 
ysis in large cities than in small. There are just more 
threads in the fabric of a large city. 

The scheme of analysts suggested in this chapter is the 
same, of course, for all kinds of urban concentrations. Each 
city was once a small town and each large city, in the course 
of expansion, has absorbed a number of formerly separate 
towns. Some, at least, of the infant characteristics of each 
of these centers still remain to make the city what it is. 

SUMMARY 

It is the basis of this approach to the study of urban 
land use that the. e.xd.wtw *s<«.vc<s^ tA 

terned activities of its population as they accumulate and 
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are accommodated at definite locations, in establishments; 
tliat individuals and establishments in action make the city, 
which in turn shapes their activities: that going patterns of 
action explain the uses to which available structures are 
put, with the result that the physical environment is sus- 
tained by continuance of activities, while physical changes 
reflect shifts in the underlying activity systems into which 
the whole complex of urban life is separated for analysis. 

The underlying systems of activity, which re suit in varying 
patterns of urban land use. are organized around establish'- 
ments, classified by kinds of business. These establishments, 
in turn, are the units for analysis of land use. 



Ill 


ESTABLISHMENTS AND THEIR LINKAGES 

W 'lTHIN the general framework set forth in the pre- 
vious chapter, analysis of urban land use will be car- 
ried on at the estebllshment level where activities 
come together at definite locations, both the diffuse activ- 
ities of people, whether as individuals or in groups, and the 
organized processes within which the establishments them- 
selves interact.^ The primary emphasis in this chapter will 
be placed on the systematic relationships that result from 
the operations of separate establishments and from the 
transactions taking place among them. The physical environ- 
ment and the patterns of location into which establishments 
arrange themselves will be discussed more fully in the next 
chapter. 

Every establishment, in the course of its regular opera- 
tions, is engaged in several systems of activity and is con- 
nected with other establishments In each of these systems. 
The entire complex of urban activities may thus be dc- 
scrlbedbytraclng these manifold connections or linkages 
between establishments, both schematically, as relationships 
between different kinds of activities, and empirically, as 
transactions between pairs of establishments. These trans- 
actions may take the form of visits by salesmen or buyers 

or clients among establishments or the Journey o wor 

the member, of e.oh e.tebli.hment. They m.y take the form 
of exchange of Information (by mail or phone or messenger) 
or the movement of goods In and out. 

LINKAGE, the unit by which rel.t.onsMp. are 
our study of land u.e and it. ohangea, 
a relation,hlp between e.tabU.bmenta 

current Interaction, which require iriovement of per.on. or 
Of goods or the exchange of information. 

Each ol the m.ny linkage, that ’ 

tabll.hment may he Imagined a. exerting 

between the linked e.tabn.hmenl.. The net balance of pull. 

‘ ... .... 1. -Iwed U..- ... d.nn.d en 11 
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exerted on each establishment hr its linkages with others is 
a major factor in the spatial arrangement of land uses, so 
that each new establishment tends to locate where the forces 
of its expected linkages will be in equilibrium. This sug- 
gests a free-ta-move arrangement, wherein the organised 
activities of each portion of a city (tens or hundreds of es- 
tablishments interlaced by hundreds or thousands of link- 
ages) are continually adjusting themselves in space as the 
relationships between separate activities gain or lose in 
strength and as establishments are formed and die out. 

This conception— as of a multitude of particles held in 
position by multiple networks of changing forces— gives a 
reasonably true picture of the changing functional relation- 
ships among establishments, but it is rather too fluid for 
depicting the locational arrangement of the same establish- 
ments. Groups of activities may become fixed or anchored 
to their locations, whether these activities have a strong 
nucleus (as in a major government building or stock ex- 
change) or whether an entire cluster of establishments 
functions as an entity (loosely related as in a group of down- 
town office buildings or closely knit as in a wholesale mar- 
ket). The physical pattern of land uses in any urban area 
is strongly shaped by its prior development; further changes 
in the pattern will take place around the more firmly fixed 
positions of the dominant activities. Thus, while patterns of 
land use do respond to the same changing combinations of 
pulls exerted by linkages which bring about changes in or- 
ganization of activities, changes in land-use patterns are con- 
strained by the anchored activities. Changes for any one 
period of time, therefore, take shape as minor modifications 
to the existing dominant groupings. 

The free adjustment of land-use patterns is further 
restricted by factors other than linkage, such as: availability 
and cost, or rent, of suitable space; inertia of long-term 
commitments to present accommodations; difficulty and cost 
of moving existing installationa; legal (e.g., zoning) restric- 
tions; or Simply lack of understanding as to the relative 
merits of alternative locations. 

A full listing and evaluation of the linkages Incident to 
the normal operation of a given establishment provides a 
basis for judging the relative advantages and disadvantages 
of its location. Such a linkage study would show that some 
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of the establishment's functions are better served than 
others, and this may lead to a decision to discontinue the es- 
tablishment and set up a new one at a better location or to 
divide the functions into two separate establishments with 
the new branch located to best advantage with regard to its 
own roster of linkages. Indeed, a linkage study might be set 
up entirely in speculative terms to compare the potential 
desirability of a given location for establishments of various 
kinds. 

The scheme for analysis of charging land use to be 
developed here will be largely concerned with establish- 
ments and their linkages. By focusing on the roles of es- 
tablishments as functioning units within the major cUsses 
of activities in which they are engaged and as units in re- 
lated action systems that cut across these primary cat- 
egories, the ever changing networks of interaction that make 
up city life can be traced by way of linkages between es- 
tablishments. 

CLASSIFICATION OF ESTABLISHMENTS 


For a first broad classification of urban establish- 
ments as they relate to land use. the following, based roughly 
on the Stendard Industrial Classificat ion Manual, appears 
to have advantages: 

^1. Residential (not listed in the manual). 

2. Manufacturing (including conslrucUon and extrac- 
tion industries). - 
^3. Wholesale Trade. • 

>^4. Retail Trade. , 

5. Business Services (including finance, insurance, real 


estate). 

A: 6. Personal Services. , ^ 

7. Transportation, Communication, and Other Public 
Utilities. . , 

Numbers 1. 4. and 6 on this list are concerned mainly with 
the resident population; numbers 2. 3, and 5 
mainly wUlTbusines's organixaUons; number 7 with 
Thus, the clas'Ilficatlon ItseU tends to reach 
the esUbllshment level, to include both the activities of in- 


WktUetton. D.C.*. Barciia et U>« 
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dividuals and groups of people in relation to establishments 
and the interactions of the different business organizations 
with each other. Analysis at the level of establishments is 
given added reality and depth by these tie-lns to higher and 
lower systems of urban activity (see page 7). 

The foregoing classification will serve for listing es- 
tablishments by their major activiUes so that systems of 
action may be traced among them. No activity system, how- 
ever, can operate within any of these categories without in- 
volving establishments in other classes as well. Perhaps the 
most pervasive is Transportation, connected as it is with 
the activities of all urban establishments and providing the 
means for movement among all the separate locations of the 
land use pattern. Within this category various systems of 
movement may be distinguished, utilizing various means 
and serving various objectives. Means include rail (rail- 
road, rapid transit, trolley car) or highway (bus, truck, 
tan, private automobile, even bicycles in European cities) 
or water transport, where that is available. Objectives in- 
clude the movement of persons (workers, shoppers, school 
children, recreation seekers, etc.) or the movement of goods 
(fuel, food, building materials, newspapers, etc.). Any one 
of these may be analysed separately In relation to a whole 
range of establishments, or else the subsystems of move- 
ment connected with a particular establishment or business 
group or location may be singled out in order to study the 
effect on the total movement system of the city accounted 
for by the subsystems converging at the unit under study.^ 
Consider, for example, a newspaper plant: a rather 
complex establishment with several subsystems of persons 
movement (employees, staff, advertisers' representatives, 
and so on) and of goods handling (bulk newsprint and Ink, 
supplies and equipment coming in, while going out are papers, 
both local and by mail, and waste). The locational require- 
ments of each subsystem, some ineviUbly In conflict with 
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others, can be stated readily enough. For employees and 
staff the journey to work is most important; the presence 
of a fair range of constimer-service establishments (such 
as restaurants) in the neighborhood of the plant is not un- 
important. For staff and visitors the most important factor 
is convenience of location relative to other establishments 
having linkage with the operation of the newspaper. To the 
firm the economy of its total operation is paramount. In 
delivery of papers there are great differences between 
morning and afternoon editions, the former tending to fol- 
low a distribution pattern matching the distribution of resi- 
dential establishments and thus reaching far out rnto com- 
muter territory and the latter “hitting the street" where 
pedestrian movement is thickest. This last is frequently 
the most important factor of all, dictating a central loca- 
tion and outweighing heavy-bulk manufacturing requirements 
of the plant which would be better served by locating in an 
area of cheaper rents. 

All establishments are connected with several move- 
ment systems, In situations not so unlike that sketched for 
the newspaper plant. And, of course, systems of movement 
eemprise only one of the different types of systems relating 
to land use. tedeed, the major activity carried on at an es- 
tablishment may account for virtually no direct exchange 
among others in the same business. This is especially true 
of rival newspapers, between which there is little inter- 
course, although each may use the same wire services and 
each may send out reporters to cover the same events. 
(Among the reporters themselves, of course, connections 
may be very close.) 

ROLES OF ESTABLISHMENTS 

Establishments serve as bases of operations, both for 
organizations (such as business firms, government agen- 
cies) and for individuals (members of establishments) en- 
gaged in the activities of these organizations. In dealing with 
the various systems of activity as they converge on estab- 
lishments, it will be useful to simplify systems of action 
and their effects by dealing with the roles played by estab- 
lishments, in much the same way that the roles in which 
paople act are used to simplify the tangle of activities at the 
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personal leveL Thus, in systems involving the How of goods 
to the wnsumer market, each establishment acts as con- 
sumer or supplier to others above or below in the sequence 
and may be either colUborator or competitor with other es- 
tablishments at the same level. To the poyilation at large, 
for example, all retail stores are suppliers of household 
needs, whatever their other roles may be. Relative to the 
transportation and communications industries, all estab- 
lishments are consumers while within systems of action 
which utilize the facilities of these industries, establish- 
ments may be either senders or receivers, principals or 
agents. 

Establishments are functioning units within organiza- 
tions and in the systems of activities engaged in by them— 
the one is a static frame of relationships, the other an ac- 
tion system cutting across several organizations. As units 
in systems of organization, establishments may be repre- 
sented diagrammatically by the “boxes'* in the organization 
chart of any large firm which carries on its business at 
several locations. As units to systems of action they are 
like similar “boxes* in (tow charts where activities are 
traced through a chain of establishments. 

The following example is taken from the New York 
Telephone Directory. The A & P Food Stores in Manhattan 
have executive offices in a midtown office building, a con- 
solidated car department downtown, a central meat purchas- 
ing ofTice in the largest meat wholesaling area of the city, a 
fresh fish buying office in the midst of the city’s main fish 
market, a green coffee department in the neighborhood of 
the coffee importers, and warehouses outside of Manhattan, 
some of which serve a wider area than the city— all these 
in addition to the many retail stores, large and small, whose 
locations follow the distribution of the resident population 
(Figure 1). Listed at the executive offices are a customer- 
relations department and the Eastern Division offices, each 
of which is potentially a separate establishment. Other 
grocery chains are represented in the New York Telephone 
Directory by only a single office-and-warehouse establish- 
ment in addition to the retail stores. This was no doubt also 
the case with the A t P at an earlier stage before its busi- 
ness developed to the point where separate establishments 
were set up for specialized functions. 
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Figure 2, FLOW CHART: MARKETING OF COFFEE 


this operation. U the supplying of goods were traced 
back through packaging and processing to the raw ma- 
terials, a moat formidable network of organisations would 
be involved, with many variations in apparently similar 
products. 

Take coffee as a simple example of a product processed 
by the company and sold in competition with other “name 
brands which are carried by the retail stores (Figure Z), 

In the one case, the green coffee is purchased direct from 
the importers and the processing is all done within the 
company organization, the final grinding being done in the 
retail stores. In the other case, the product is complete 
when it arrives at the company warehouse, like any other of 
the huge array of groceries that flows through. When the 
packaging materials differ, there is a great difference in 
the related industries that are involved— paper vs, tinplate in 
the present instance. 

Differences might also be followed through the advertis- 
ing, local and national, by press or radio, of A P coffee 
and, say, Maxwell House. All this might appear to be sev- 
eral removes from the study of land use, but the establish- 
ments concerned— executive offices, advertising agencies, 
and the rest— will be seen to have strong ties with each 
other, and these headquarters establishments will in- 
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creasingly be foxmd to locate in central business districts, 
near to each other. 

THE INFLUENCE OF ATTITUDES 
AND EXPECTATIONS 

In the scheme for analysis of land use developed in this 
study— based on establishments and their characteristics 
and the linkages by which active interrelationships between 
them are maintained— it is as though all the myriad inter- 
weaving activities of city life were disregarded except as 
they are brought to a focus at the establishment level where 
the analysis is maintained; as though only the patterns ap- 
pearing at this level were deemed significant. The main 
focus will continue to be maintained at this level, since it 
deals with relatively fixed units that can be observed and 
measured. 

But, in the course of analysis of systems of urban ac- 
tivity based on establishments. It is necessary to refer con- 
tinually to the activities of individuals and of business or- 
ganisations to extend and shorten the focus, as it were. It 
Is necessary to view the activities of establishments from 
these two outside positions: from the standpoint of the popu- 
lation, specifically of the various individuals who have deal- 
ings of all sorts with the establishments comprising the 
pattern under analysis, and from the standpoint of the or- 
ganizations or groups in whose operations the establish- 
ments serve as instruments.^ 

Patterns of urban activity, traced through linkages 
between the establishments taking part in each system, 
demonstrate what relationships exist and can, to some ex- 
tent, reveal past history. But, to give meaning to this 
tracery, the attitudes and expectations and habits of people 
and of organizations must be kept in mind; these and the 


It ii Uie rol* .eUYities of IndindnaU that are sirnificaot here, such as 
•etieiue, as shoppers for speeiric goods, as employees, as bus passenge 
mo*ie.goera_all the mulUtudes of ways ui which people are auae 
time being nnd for the purpose la hand, howerer different they '“T ^ “ 
number of other ways. In a similar manner the ktod-of-busine^ ergard 
Uon. behind establishments vary ower a considerable 



Z8 


THE CORE OF THE CITY 


pressure to which they are subjected, as well as opportu- 
nities for new arrangements that are continually evolving, 
are all part and parcel of the forces making for change in 
the systems of urban activities which take shape in the ever 
changing patterns of land use. 

Urban patterns will be described, then, in terms of 
establishments with their characteristics, locations, ac- 
tivities, and linkages, but they will also be considered at 
the personal and organizational levels. They will be con- 
sidered from the point of view of people who prefer one 
location to another or one establishment to another, and 
from the point of view of a business firm, or any other or- 
ganization at this level which may be in the process of eval- 
uating the advantages and disadvantages of various locations 
for its own purposes, auch, for example, as choosing a good 
location for setting up a new establishment. 

Each person having dealings or expecting to deal with 
an establishment Judges it and compares it with others, per- 
haps unconsciously, in terms of its location, convenience, 
the services which it renders and their economies in time 
or money, even Its appearance and that of its surroundings 
and the sort of people who deal there. The establishment, 
in turn, bears conjugate relationships to the different cat- 
egories of people with which it has dealings. In other words, 
it matters to the establishment how people judge it. Whether 
it is the judgment of “the public." “the buyer," “the client," 
Of "the trade" that Is important will vary with different 
kinds of business and in different situations. 

For example, a retail store's paramount relationship 
is with its customers: its location, appearance, convenience, 
and so on are mainly intended to attract and hold customers 
who choose it for these selfsame qualities or leave It for 
another having qualities which they may have come to pre- 
fer. And most important of all these qualities is location- 
being where the customers are. None of these items is 
especially Important In the store's dealings with other es- 
tablishments. Convenience to employees is also minor, 
except as it may help in serving the customer. 

A very different situation eidsts in industries with 
groups of related establishments located near one another, 
where the activities of each of them is subject to current 
conditions “in the trade." This is the case with the needle 
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trades industries in the large cities, where work on the same 
product is done by different establishments in turn and the 
linkages among establishments are subject to frequent 
change as successive models and styles require different 
combinations of materials, trimmings, and skills. Near- 
ness of location is of prime importance to these industries, 
both for flexibility of manufacture, with its frequently 
changing linkage patterns, and for availability of skilled 
labor. 

The attitudes and expectations of people toward estab- 
lishments as they are felt to meet requirements, and of or- 
ganizations judging the same establishments as they may 
affect business relationships, are compounded of both ob- 
jective and subjective elements: the stubborn facts of each 
situation and the evaluation of those facts, which may or 
may not be realistic and objective. Both the facts and their 
evaluations change; both are powerful factors in the alloca- 
tion of activities to different locations. 

CLASSIFICATION OF LINKAGES 


Several kinds and degrees of relationship among es- 
iablishments have been touched upon in the foregoing dis- 
cussion. These might be approached from several dif- 
ferent points of view, but for the present study, concerned 
as it is with patterns of location, it will suffice to outline 
a few types of linkage together with different forms of re- 
lationship which may occur between the linked establishments. 
The relative importance or independence of one or the other 
establishment should also be token into account, for this 
a strong effect on location.^ 

Four types of linkages are distinguished: 

L COMPETITIVE LINKAGE: Each establishment 
strives to hold or increase its own share of the same rnarket, 
for goods or services, dealing either with a generalized 
"public," with groups of establishments, or with a single 
establishment. Competition is so all-pervasive that ex- 
smples are legion, from newstonds to publishers, from 


peddlers to department stores. 

IL COMPLEMENTARY LINKAGE: 


Both establishments 


SUeuiiea to Mitebell and RnpWa. Urban Traffic, pp. IlOO. 
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supply the same market or a single customer-establish- 
ment with goods or services which are interrelated. The 
products of both establishments may be mutually inter- 
dependent; or the product of one establlshmeiit may sup- 
plement the product of the other. Examples of both kinds 
abound among establishments supplying the “bits and pieces” 
and subassemblies of manufactured goods of all sorts to the 
“prime" manufacturing establishments, from men’s cloth- 
ing to motor cars. 

in. COMMENSAL. LINKAGE; Both establishments use 
the same facilities or depend upon the same supplier or the 
same market. There may be no direct business relation- 
ship between establishments commensally linked. 

IV. ANCILLARY LINKAGE: Services supplied by one 
establishment to the members of another. Examples are 
especially common m major business centers where cafe- 
terias. cigar stores, and various “consumer service” es- 
tablishments serve the working population. 

Each of the above types may be further classified as to 
form or structure of relationship: 

A. Paired linkage: Participation by the two establish- 
ments only, without intermediary. Examples are the trans- 
actions between supplier and customer, consultant and 
client, direct movement from one to the other. 

B. Chain linkage; Participation by two establishments 
in joint activity which includes one or more intermediate es- 
tablishments in the course of its accomplishment. Each 
link in the chain is a paired linkage. Examples are supplier- 
wholesaler-customer {two links) or supplier's office-sup- 
plier'swarehouse-shipper-wholesaler-customer (four links). 

C. Systemic linkage; Participation by groups of related 
establishments engaged in a common system of activities. 

Types I and II (competitive and complementary linkages) 
have much in common. Both may be present in extended 
interactions taking place between two establishments, espe- 
cially when one is it^ a dominant position. Competition on 
some items and collaboration on others is not uncommon. 

The greater flexibility of smaller firms often makes it use- 
ful for large ones in the same kind of business to “job out" 
work to them. Both competitive and complementary linkages 
arc common among closely related establishments which 
comprise a specialized “market.” The close proximity of 
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such groups, often a mixture of manufacturing, wholesaling, 
and service establishments, stimulates flexibility in busi- 
ness operations, since it provides conveniently a wide range 
of linkages. 

Types III and IV (commensal and ancillary linkages) 
also have much in common. Both are rather indirect rela- 
tionships, but they may exert a powerful effect in attracting 
different kinds of establishments to a given location. The 
personal service establishment, for example, may have no 
direct dealings with a firm whose employees it serves (an- 
cillary relationship). The linkage is important to the serv- 
ice establishment, although it may seem inconsequential to 
the other. The functions performed by service establish- 
ments are taken for granted in a downtown center; their 
importance becomes apparent when offices or factories are 
set up in outlying locations and services such as “canteens 
and recreation facilities have to be incorporated into the 
new plant itself. In like manner the public utilities supply 
the sustenance for a host of establishments which may other- 
wise be unrelated. Indeed, the concept of access to common 
resources (commensal linkage) might even be extended to 
include, for example, the advantages of a low-rent area to 


a firm with scant resources. 

The subtypes (paired, chain, and systemic linkages 
have to do with more or less direct, more or less simple 
relationships. A and B are to some extent interchangeable: 

B is frequently a single strand in the mesh that is C, al 
may be included in a single transaction between two estab- 
lishments. For example, an order for goods, originating in 
face-to-face contact (paired linkage) may be billed 
a jobber, requisitioned from a warehouse, and delivered by 
an outside trucker (chain linkage); when assembly of goods 
is Involved, several chains may converge (systemic linkage/. 
Chain linkages may. of course, become so extended as to 
lose significance. When the chains are short, however, e 
difference between paired linkage and chain *8* 
organisation, and the two may be Interchange ^ ® ® 
organization. For example, paired establishments migh 
begin dealing through agents, changing from A to B. or 
Intermediate establishments in a chain linkage n«y V' 
passed, reverting from B to A. In any case, e ° V,, .. 
lishments do business together and intermed a e e 
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expectations of people and of organizations toward establish- 
ments figure largely in the continuation or atrophy of some 
tubsystems of land use and the origination of others; they 
are at the crux of changing situations. The activities of sys- 
tems are traced through the interactions taking place, ex- 
pressed by linkages between establishments. These linkages 
can be stated in several different terms: as movement of 
persons or goods between the linked establishments, as 
number or money value of transactions taking place between 
them, as the relative share of a common market captured 
by each, and so on. 

A schematic method has been set out in this chapter for 
studying land use in terms of activiUes taking place within 
and between establishments by tracing the operations of the 
manifold systems in which establishments participate 
through the linkages between them. 
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THE PHYSICAL SETTING 

T tHE LOCATION patterns of establishments of all kinds 
among the buildings and streets of a city are visible 
manifestations of the many systems of activity into 
which the city’s life is organized. Indeed, the operations of 
past systems have brought about the very accommodations 
for present activities which are provided by the city's 
“permanent" structures, both in the buildings themselves 
and in their spatial arrangements. Changes occur con- 
tinually in systems of urban activity, some more rapidly 
than others, and corresponding changes occur in the phy- 
sical structures, but more slowly. This chapter will be 
concerned with general questions concerning the locational 
arrangement of the city's manifold activities in the pby« 
sical setting of the city's streets and open places, public 
utilities and buildings. 

ACCOMMODATIONS AND FACILITIES 
FOR URBAN ACTIVITY 

In any analysis of land use the prime elements are the 
physical setting and the means of opera ting—that is, the 
location and accommodation for the designated activity and 
the facilities for putting that acUvity into effect. Elabora- 
tion of any system of {and use may begin with either of these 
phases— facilities or accommodations— but it will Inevitably 
include the other. For example, we cannot imagine move- 
ment of persons or goods in the setting of the city's streets, 
that is, accommodation for movement, without implying the 
means for effecting that movement, that is, facilities for 
transportation in the form of vehicles, rapid transit lines, 
and the like. Nor do we think of these facilities as other than 
actively in use. The activities of each establishment are 
concerned with like elements: accommodations provided by 
the setting of its building space and location, utilization of 
the accompanying service facilities, and the establishment's 
own internal mechanisms for operating. 
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Space is req'iired for »ay activity: the dimensions of 
space snd time are inseparable from ary system of action, 
alAough for purposes of analysis It ts possible to describe 
different aspects of a system without concern for space or 
time. This was the case in the preceding chapter, where 
relationships between establishments were treated as they 
occur in various systems of activity without regard for what 
hind or amount of space the establishments used, where they 
were located, when the systems evolved, or what changes 
may still be taking place in the systems themselves. But, 
when it comes to ar.alysis of land use, questions of space 
used by establishments and locations on the map taken or 
sought by them are of vital concern. Tune can be taken 
for granted in describing current situations. The time 
dimension relates to the levels of development reached by 
activities la any given area, for example, the degree of elab- 
oration of linkages among establishments or the extent to 
which the buildings in the area have become obsolescent. 

The main focus of the present analysis is on activities 
of individual establishments m relation to other establish* 
ments and to patterned activities of people as all of these 
related activiues work out la the physical setting, that is, 
on the map. 


ACTr-'ITlES OF ESTABLlSHhlENTS 

In analyzing establishments in action, their require- 
ments for space and location are determined by both in- 
terrjl and external acuvities. that is, by the activities 
carried on within each establishment and by its relationships 
and interactions with others. These must be taken up sep- 
®f*tely, for they deal with other kinds of activity and utilize 
different operating facil:ties~have different environments, 
in fact, which place different constraints upon them. Ac- 
tiviUes carried on within an esUblishmeat determine, in 
general, the quantities and qualities of space used by itself 
for work, for display, for processiog. for storage, or for 
Circulation {that is. movement within the establishment). 
These requirements are not unaffected, however, by such 
external consideraUons as what goes on In more or less 
closely related esUblishments. for business firms have to 
keep up with LHeir competitors. Choice of location is deter- 
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mined by a balancing of forces among several external 
factors: nearness to transportation or to markets, linkages 
to various establishments near by or distant, whether sup- 
pliers or competitors or customers, presumed value of 
prestige of a good address, and so on. 

The different attributes of space and location, the dif- 
ferent operations of the inner and outer phases of the ac- 
tivities of establishments, are set forth compactly m the 
next few paragraphs to serve as a frame of reference des- 
cribing the scope and the limitations of our units for analyzing 
land use, establishments on the map in action, which in the 
®8g^egate make up the patterns of city life, its slowly chang- 
ing groundwork and its many-layered interweavings. 

The internal activities of establishments bring about 
requirements which are practically specifications for build- 
ing space, equivalent to the sets of attributes possessed by 
the properties or listings of real estate brokers. These 
requirements are met by the building space used, that is, by 
the setting for an establishment's internal activities, and 
they are also met by the ways and means of utilizing the 
space— that is, by each establishment's use of facilities, its 
means of operating. 

Descriptive attributes of building space important to 
these Internal activities, each having certain qualities which 
affect usefulness of the space for different kinds of acti^ty, 
are as follows: 

1. Arrangement; sizes and shapes; headroom; clear 
span; ratio of length to width; position and size of windows; 
dOQrs; corridors; circulation. 

2. Structure: load capacity; type of construction; single 
or multistory; partitioning: party walls; finishes; amena- 
bility for renovation or major alteration. 

3. Attached services and inherent facilities: water, 
heat, electricity, telephone, and telegraph; quality of light- 
^”8. heating, ventilation, air conditioning; elevator service, 
passenger, freight; frontage on one or more streets; show 
windows; shipping facilities. 

An establishment's use of facilities, including those 
provided by the accommodations of the space itself, can be 
described in the following terms: 

4. Organization of work: scope and sequence of opera- 
tions; allocation of space among different activities. 



38 


THE CORE OF THE CITY 


5. Mechanisms for operating: equipment for office 
work, storage, display: machinery; power, lighting, in ex- 
cess of “normal" services listed under 3. 

This may include alteration of the building space Itself for 

the establishnnent’s special parposes. 

The ext ernal activities of establishments, activities re- 
lating to other establishments or to markets, bring about 
requirements which have to do with locations and with link- 
ages. These requirements are met by the position of the 
building in relation to its surroundings, setting for an es- 
tablishment’s external activities, and also by the mainte- 
nance of relationships with other establishments and with 
customers, through systems of movement and'communica- 
tion, the establishment’s means of operating. 

Descriptive attributes of location important to the ex- 
ternal operations of establishments (the building in relation 
to its surroundings), each having qualities affecting suitabil- 
ity for different types of use, include these- 

1. Exterior of building; accessibility, entrances, ship- 
ping platform, frontage for display; appearance suitable 
(symbolic, including height or bulk) for different activities. 

2. Site and position- neighboring land uses and natural 
features: available services for communication and trans- 
portation and services supporting internal activities; loca- 
tion and distance of linked establishments; suitability of 
neighborhood (symbolic) for different activities. 

An establishment's maintenance of relationships with 
others is effected by the following means: 

3. Contact with people: shoppers; clients; agents; 
representatives of other establishments, etc., effected by 
persons-movement and communication. The symbolic at- 
tributes of location under #I and iZ above are frequently 
important in this relationship. 

4. Communication; face-to-face in. closely linked es- 
tablishments; by telephone, etc.; by exchange of papers by 
mail or messenger. 

5. Persons movement; pedestrian, mass transit, auto, 
rail, etc. 

6. Goods handling: by hand truck or by hand for nearby 
locations; by direct trucking between linked establishments 
or via transportation system through forwarders, freight 
terminals, and the like. 
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The distinction between an establishment's inner and 
outer phases of activity is not always clear cut, as is seen 
where some items appear on both lists. In the main, how- 
ever, the differences in their requirements and operations 
are such as to account for many of the changes which take 
place in the patterns and groupings of urban activities, as 
evidenced in the formation and dissolution of establishments 
of different kinds in different locations. Whether for the 
purpose of a business firm and its profitable operation or 
for the purpose of planning a better spatial arrangement of 
urban activities in any given area, the items in the outline 
are all factors to be taken into account. Por it is the goal 
of our study of land uses to bring about an ever more ef- 
ficient allocation of establishments so as to satisfy better 
the city's economic and social needs. 

It may be well to list again the factors outlined above, 
this time In more condensed form, as a device for relating 
subsequent discussion of various aspects of land use to the 
key subject of our 8tudy>~the activities of establishments. 
Including their relationships with people and with other 
establishments, as expressed by linkages. (See Figure 3,) 

Space requirements brought about by activities carried 
on within establishments— requirements for frontage or 
shipping facilities, for office or factory or display space, 
more or less complicated for each estabUshment-.are ful- 
filled by the city's buildings. The requirements of external 
acUvities of the same establishments are met by the phy- 
sical setting in which these buildings are placed, together 
with the services available, and also by the combination of 
activities engaged in by near-by establishments. Both these 
sets of requirements are satisfied imperfectly at best by 
the combination of buildings and locations which constitutes 
the total supply of available accommodations in any city or 
any designated area within it. For it is inevitable that the 
requirements change more rapidly than the great bulk of 
the accommodations' can be adapted, and it frequently happens 
that one set of requirements is better satisfied than the other. 
Thus, the patterns on the map taken by different categories 
of establishments are largely shaped by their external ac- 
tivities. Hence the apparent anomaly of groups of establish- 
ments moving away from accommodations entirely suitable 
for their internal activiUes. 



40 


THE CORE OF THE CITY 


, URBAN ACTIVITIES---, 

ACCOMMODATIONS FACILITIES 

r setting for activities or means of operating 


BUILDING SPACE 

1. Arrangement 

2. Structure 

3. Services 

elements of E xt e r i 

BUILDING IN RELATION 
TO ITS SURROUNDINGS 

1. Building's exterior 

2. Site and location 


USE OF FACILITIES 

4. Organisation 

5. Mechanisms for operating 


MAINTENANCE OF 
RELATIONSHIPS 

3. Contact with people 

4. Communication 

5. Persons movement 

6. Goods handling 


Figure 3. OUTLINE. ACCOMMODATIONS AND 

FACILITIES FOR URBAN ACTIVITIES 


In every urban setting these accommodations and 
facilities have been built up over considerable periods of 
time In response to repeated demands for space in line with 
requirements current at each period. As requirements 
change over time the accommodations are modified to suit: 
new buildings are constructed in the locations and to the 
specifications currently in demand; old buildings are altered 
accordingly and the facilities provided by public utilities 
and public works are adjusted from time to time— each a 
separate improvement with the purpose of making some part 
of the city’s physical plant a more efficient instrument for 
carrying on the activities taking place in it. But each im- 
provement is designed, as a rule, on its own merits with 
small regard for the consequences that may follow in its 
wake. The builders of a mammoth commercial building, for 
example, will be little concerned with the vacancies and loss 
of value which may occur in the properties from which the 
new tenants are drawn. Or the over-all efficiency of a local 
area may be upset by dislocation of its service establish- 
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ments which can ill afford the higher rents brought about 
by new construction. The harmful effects of traffic conges- 
tion resulting from overbuilding are plain to see— after the 
fact— but their prevention demands a much broader basis 
for analysis than is provided by the limited concepts of 
markets for different kinds of building space which are cur- 
rent in the realm of real estate operations. 


ACCOMhiODATlONS: BUILDINGS 


The accommodations provided by the city's buildings, 
together with their locations relative to streets and other 
improvements on the land, the services and facilities 
available at each location, and especially the various com- 
binations of activities engaged in by groups of neighboring 
establishments— all these constitute the setting for all the 
systems of action which together make up the total life of 
the city. The part of this setting most in evidence and ap- 
parently most permanent is that consisting of the buildings 
themselves. 

Buildings are constructed, as a rule, in response to 
demand for accommodations beyond those available in the 
existing structures. The new buildings may be designed to 
meet a very generalised demand for office or factory or 
shop space, or they may be constructed for a highly special- 
ized establishment such as a bank or church, firehouse or 
public school. Between these extremes are buildings de- 
signed especially to suit a particular owner-establishment 
or group of tenants having specialized requirements some- 
what in advance of current standards, such as the home of- 
fice or factory for a large corporation or a "professional" 
building. In any case, new buildings reflect well-established 
activities of their prospective users. These are usually 
activities such as are current in the older buildings. 

Commercial buildings, by far the greatest bulk of cen- 
tral district construction, are most frequently built in the 
midst of an existing concentration in order to capitalize on 
the advantages of a location proved to be successful. New 
and old buildings are thus in competition for tenants, al- 
though not entirely for the same ones. New buildings supply 
the needs of those best able to lease new (and expensive) 
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apace, while similar older boildlnga find themselvea, in 
time, with tenants oi “lower" type than the buildings were 
designed for. Meanwhile, new assortments of tenants are 
always being formed by the continually changing ways of 
doing business which are characteristic of commercial 
enterprises. 

Consider, for example, the central office of an ex- 
panding business: records will accumulate, the bookkeeping 
burden will increase, more space will be needed. The firm 
may seek increased space at the same or a different loca- 
tion, or it may keep its working office in the old location 
and set up a new “front office" at a location more accessible 
to its customers' representatives. Such differentiation of 
needs of separate firms, causing the formation of new es- 
tablishments. is a vital factor in the markets for different 
kinds of space. ^ 

Because of this continual rearrangement of the activities 
of firms among separate establishments and because of the 
normal mobility of tenants, buildings are frequently used 
for purposes other than those for which they were designed. 
When the business center is shifting away from the building 
In question, the process of adaption to different uses is ac- 
celerated by the threat of vacancies. The predominant situa- 
tion is that establishments desiring a given location adjust 
to the buildings which exist there, whether they are alto- 
gether suited to the internal requirements of each establlah- 
ment or not. 

Establishments use space In different ways, according 
to the different functions performed. A given establishment 
may contain several functional activities or (rarely) a single 
one. When we approach the problem of fitting a particular 
establishment (at a particular aUge of its development) to 
a particular building, the specific functional spaces become 
the elements of design or adaptation. Returning to our ex- 
ample of a typical small manufacturing firm (page 14), the 
main requirements in its first stage are sufficient space at 
reasonable rent, fairly good location with regard to markets 
for both goods and workers but with no pretensions as to ap- 
pearance, except perhaps in the reception and salesrooms. 


1 S«« sUe Ca-pter II. f«t* H. “Ih* «*UMUhmfnt.ni 
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The manufacturing and storage areas must be structurally 
capable of supporting their loads of machinery and goods, 
and there must be adequate sanitary and safety conditions 
(the state and the unions see to that). When the firm has 
expanded to the extent of maintaining a separate sales es- 
tablishment, its needs will be conditioned by the “trade" 
with which it is dealing. Not only is appearance of the build- 
ing's entrance lobby important but also the fact that com- 
petitors are located in the same building. These competitive 
factors make it worth while to pay for more expensive 
space for this special function of the firm. The same might 
be true of the “front office" (resulting sometimes in spe- 
cialized buildings for a particular business group). Mean- 
while, the need for operating economy makes necessary the 
continued use of cheap manufacturing space. 

A multitude of establishments, varying in number and 
with continually changing requirements, is gradually shift- 
ing in location among the available accommodations of a 
more slowly changing supply of buildings. Establishments 
with similar combinations of needs tend to cluster together, 
while there is the greatest imaginable mixture in between 
these relatively consistent areas. A colossal double- shuffle 
is taking place all the time— a process in which the space 
needs of users are somehow matched by the utility of the 
buildings. The meeting ground between needs and utility is com- 
prised in the measures of the space itself: amount, kind, qual- 
ity, location. This process is diagrammed in Figure 4. 


NEEDS 

of 

Users of Space 

(present. 

developing) 


Figure 4. THE MATCHING PROCESS; NEEDS OF 
ESTABLISHMENTS AND UTILIZATION 
OF SPACE 


I AMOUNT. KINO. DUALITY. LOCATION UTILirATIDN 


of Units o( Spore 


A classification scheme for each side of this diagram 
is suggested in Figure 5. Items for the middle ground are 
found in the two lowest levels of each classification. These 
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USABLE SPACE 
in Building* 

I, n. Kind ef Bu»ine*« 1, IL Kind of Building 

(of the firm to which (general purpose for which 

eaUbllahnient belong*) building was eenairueted) 

fuchat. each a*' 

Manufacturing Houaing 

Retail trade CommereUl 

Contumer Service Induatrial 


A, B. Function Performed 

(by each eatahliiluneni 
as a whole) such as 

Personnel Office 
Warehouse 
RcUil store 

Separate lists under each bind 
of bustnesa, expressive ef the 
purpose for which each emub- 
lislment 1* set up. 


A. B. Type 

(adapted to function) 

Singlofamily house 
Multiple dwelling 
Professional offices 
Manufacturing lofts 
Separate lists under each 
kind of building, with many 
Spetialiaed building types ti«l 
wiib vast majority ef apace 
listed under only few types. 


1, 2. runetion*l_Dlfferentiitlon 
(within the eatabliahmenl) 

Spaea required (oc 
Offices 
Manufacturing 
Storage, Shipping 

A hating of space requirement*, 
simple (or highly specialised 
establishments, more complex 
for 'general* establishments. 


1. 2. Deacription 

(gensrtl form and aiss) 
such at 

Detached or row heuaca 
Elevator or wtik'up 
Commercial, Office 
or Loft building 
Combinations of types will 
complicate this level. 


a, b. Measure of Space Required 
(shape, access, services) 
Width, Depth, Ceiling height. 
Ground or upper floor. 
Frontage, Windows, Lighting, 

Heating. Construction, Floor 

loads, Finishes, Appearance. 


a. b. Measure of Space Available 
Detailed description of 
space provided by the build- 
ing. similar to the list at 
the same level for estab- 
lishments. 


Figure 5. CLASSIFICATION OUTLINE: SPACE 
NEEDS OF USERS AND SPACE PRO- 
VIDED BY BUILDINGS 
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have to do with attributes of floor space, classified both 
as to needs of establishn7eats and as to kinds of space 
provided by buildings. There v»ill be many duplications at 
these levels, for one type of space may suit many needs and 
vice versa. The process of cross matching (laborious but 
fairly mechanical] will result in a full catalogue of pos- 
sible combinations. 

Analysis of change in the use of building space can now 
be attempted, based on the catalogue of all practicable uses 
which is suggested by the above diagram of the matching 
process (Figure 4) and detailed in the classification scheme 
of Figure S (p. 44). The range of actual uses and move- 
ments among them wilt be considered in the light of forces 
which appear to operate on both sides of this “sorting'* 
model— those which act on establishments and those which 
affect the conditions of utilisation of buildings. 

At this point the building itself resumes its prime posi- 
tion as an entity in the land-use picture. Throughout the 
cataloguing process the characteristics of buildings as such 
are practically Ignored— such items as appearance, age, or 
state of repair, of a particular building and its location 
relative to transportation and other land uses. The value 
of these items to a user of space is very real, even though 
not readily commensurable in terms of the qualities of the 
space itself. The direct measure of value (rent per unit of 
space) is dependent on a combination of outside circum- 
stances. For example, the economic value of a certain style 
of building, located near certain groups of related establish- 
ments. is something which may command high rents com- 
pared with identical buildings less favorably located. Of 
course this circumstance may change as so many of the 
patterns of urban life change. Styles of bnildings once 
deemed necessary for expressing the worth and integrity 
of the firms occupying them would now be liabilities to 
some of the same firms, which have moved into newer 
structures. 

The building itself is the unit of change in total space 
occupied by establishments, however mixed the functional 
uses within buildings. Construction of a new building in the 
city entails (almost invariably) the destruction of at least 
one existing building and a shifting of the ousted establish- 
ments. Thus, a new building, however well suited to the 
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needs for which it is designed, has side effects along with 
the fulfillment of its intended use. 

Change in total building space can be stated (for a city: 
central business district, “study area," etc.) by tabulating, 
for successive time intervals, the additions to the existing 
stock of buildings, together with the demolitions and the 
remaining total. New buildings and demolished buildings can 
be classified as to use on the basis of the public records; 
but the great remaining bulk cannot readily be classified 
except in the broadest terms, e.g., residential or non- 
residential, and the latter into government or commercial- 
industrial. When existing buildings are altered structurally, 
we again have a chance to look at the record for a state- 
ment of intended use. Thus, for new buildings and re- 
modeled buildings (a vital fraction for studying change) the 
designed uses can be classified in general terms. 

Detailed classification of all uses of space in buildings 
can be attempted only for limited areas. However, such 
classification, at least in simplified or diagrammatic form, 
18 a necessary prerequisite for tracing the shifts in city 
patterns which result from the various forces and condi- 
tions which affect establishments, or for setting up a sche- 
matic account of the pros and cons of various available ac- 
commodations so that a firm can make realistic decisions 
affecting the location of its various activities. Among the 
major categories for classifying establishments, listed on 
page 21, the first, "Residential," accounts for the distribu- 
tion of nighttime population and all others except the last 
have to do with the flow of goods from raw materials to 
final consumption and with specialised services to indivi- 
duals or to different kinds of business. The last, “Trans- 
portation, Communication, and other Public Service Facil- 
ities," has a special place in the study of urban land use. 

FACILITIES: TRANSPORTATION. COMMUNICATION, 
AND OTHER PUBLIC SERVICES 

The facilities provided by transportation and com- 
munication and all of the other public services, such as 
water supply, gas. and electricity, make it possible for 
interactions to be maintained between related establish- 
ments located at a distance from each other; they are 
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utilized by all sorts of establishments and activity systems. 
Technological developments in these all-pervasive services 
have brought about completely new arrangements of activity 
patterns and opened up possibilities for planned rearrange- 
ment of land uses which can make the city more efficient 
for commerce and industry and more agreeable as a place 
to live and work. 

The far-reaching effects which these services have had 
on patterns of land use do not constitute a one-way proposi- 
tion by any means. Like all facilities in the urban setting, 
these have been developed In response to growing need for 
them, while at the same time they have served to develop 
new patterns of land use having yet further needs. All re- 
lationships are reciprocal in this situation; the effects are 
never one-way, except briefly, when the requirements out- 
grow the facilities or when new facilities are provided in 
excess of present demand and the use of them has not yet 
"taken up the slack.*' The increasing differentiation of urban 
activitiy systems and the accompanying developments in 
transportation and communication and other public services 
are so intermingled that there is no telling which came 
first. It would seem that both are cause and both effect. 

Before attempting to untangle or even describe these 
Urban complexities, it may be well to show by a familiar 
rustic example how changes in transportation have been 
intermingled with changes in several other systems. Rural 
education has almost entirely changed its pattern of accom- 
modations; the scattered one-room country schools, to which 
pupils walked, have been replaced by consolidated schools 
covering large districts, to which pupils are brought by bus. 
The organization of teaching has been correspondingly al- 
tered, with resulting changes in administration and changes 
in relationships between staff and community. The primitive 
situation in which each small neighborhood school board 
hired one teacher who "boarded 'round" has been replaced 
by school boards representing much wider areas, employ- 
ing sizable staff with specialized abilities. The entire 
change was made possible, of course, by the develofwnent of 
automobiles and all-weather highways. A related phenom- 
enon is the merging of small farms into larger ones, con- 
current with increasing mechaidzation in agriculture. Of 
course, this is a far cry from the city, where situations 
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are more complex, but the same types of situation do ob- 
tain in the city, however many related systems are linked in 
with a given situation. 

The transportation and communications systems pro- 
vide the means whereby linkages are maintained between 
establishments, especially between distant locations, while 
the other public service facilities cater to the internal needs 
of the same establishments. All are alike, however, in that 
all serve every establishment in the city. The location of 
every establishment is, to a large extent, determined by 
the availability of these services, which take shape as net- 
works on the map, each network an overlay on the topog- 
raphy and soil conditions and drainage of the area. The 
configuration of these networks— railroads or highways, bus 
or trolley routes, electric lines of alt kinds, water or gas 
pipes, the street system itself— is determined for each by 
its own sets of economic and physical requirements. Trans- 
portation routes are all strongly affected by the slope of 
the ground, railroads most of all, so that possible locations 
for rail lines and yards are severely restricted except In 
flat country. To a lesser degree the same is true of auto- 
motive transport (as it was in the past for horse-drawn 
vehicles), so that commercial and industrial uses tend to 
develop in areas with relatively easy slopes. Electric 
power and communications networks, on the other hand, are 
practically free of the restrictions of topography, although 
additions to them ate strongly conditioned by their own 
existing patterns, as is the case with all physical improve- 
ments. 

Until about a century ago all cities were compact, with 
closely located groups of associated activities. Workers 
walked to their places of employment. The only means of 
communication between establishments, or for that matter 
within establishments, was by word of mouth or exchange of 
handwritten notes. Movement of goods within the city was a 
slow process of horse-drawn drays or hand trucks. Move- 
ment of persons and goods between cities was by the slow 
process of water transport, where that was available, or 
by a few railroads connecting major centers. 

The railroads soon brought cities closer together, 
but TOOvemeut 'ni.tis.wi citves Temained s\cfw ■cortal the develop- 
ment of the trolley car and the automobile. Now the picture 
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is entirely changed, although it has been elaborated on the 
same groundwork. The expansion of cities has been ac- 
companied by great technological advances in power pro- 
duction and transmission, transportation and communica- 
tion. Manufacturing operations, for example, once tied 
closely to water power and water transportation and then 
to steam and railroads, are now more free to locate where 
they please, thanks to the development of electric power, 
highways, and truck transportation. Water and rail trans- 
port are still very important, however, for movements in 
bulk, so that the older patterns of manufacturing location 
have been not so much displaced as they have been sup- 
plemented and given variety by the opening up of new areas 
between the older centers. 

The very existence of urban centers over a long period 
of time has been accompanied by the development of in- 
creasing facilities for transportation and communication 
and municipal services of all kinds. City growth takes the 
form of increased concentrations and filling in along the 
present service networks before the comparatively open 
sites between existing centers are developed. Provision of 
all the facilities needed for improving a given area is an 
engineering problem, compounded of the requirements and 
limitations peculiar to each branch of engineering con- 
cerned. The potential uses of a given site are delimited by 
the array of services which can be provided as well as by 
zoning and other regulatory restrictions and by the rent- 
paying ability of the activities concerned. Efficient solution 
of the engineering problems can be taken for granted once 
their scope has been defined by present or anticipated de- 
mand. The underlying problem remains— a situation where 
continually changing needs for services of all kinds are 
brought about by changing combinations of land use whose 
"laws" of change are scarcely understood. 

SUMMARY 

In this chapter the problems of urban land use are ap- 
proached on the basis of presently existing patterns of es- 
tablishments, in terms of the accommodations and facil- 
ities provided by the city’s buildings and locations and pub- 
lic services. These patterns have come about as a result 
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of the manifold systems of activity in which all the estab- 
lishments are involved and are conditioned in turn by the 
physical environment, not only as it exists but as it has 
been developed over time by a long sequence of changing 
activities. Prime clues to the continuing usefulness of the 
city's structures are found in the differences which develop 
in the internal and external functioning of establishments. 

For example, the expanding office work of government tends 
to be dispersed in ordinary commercial structures while the 
symbolic or ceremonial functions remain in the traditional 
setting. 

Patterns of buildings and streets and other Improve- 
ments on the land are relatively permanent in comparison 
with the groupings of establishments which they accom- 
modate. These groupings appear and change as requirements 
for different kinds of activity are modified and as establish- 
ments are formed and dissolved. A great deal of shifting of 
activities among existing accommodations goes on continual^ 
ly, while a relatively small proportion of establishments is 
set up in newly constructed buildings in any given period. 
Additions to the public works or public utilities plant in any 
one period are also fractional modifications of existing 
facilities. The predominant situation is that of new activi- 
ties adjusting to the physical accommodations and facilities 
as they exist. 



Y 

LAND USE 

IN CENTRAL BUSINESS DISTRICTS 

T iHE main purpose of the present study is to establish 
a factual basis for analysing phenomena of growth and 
change in the city center, with the goals of conserving 
and enhancing urban resources. The foregoing chapters 
have built up a general orientation toward problems of 
urban land utilization, an approach formxilated in terms of 
the entire city’s varied activities as they function with 
regard to space and location. TWs general approach may be 
applied to the study of almost any kind of urban area, but 
it was developed primarily with one type of center in mind: 
that major concentration of activities which is loosely re- 
ferred to as •downtown* or “the business district.* 

In the central business district of any city is found Its 
greatest concentration of buildings and of commerce, its 
most congested area of pedestrian and vehicular traffic. Its 
major source of tax revenue. It is, in sum, that chief nu- 
cleus of an entire region’s activities which makes the city 
what it is. U is in this area that the web of linkages has 
been longest in process of development and has become 
most intricate. It contains more than its share of the oldest 
buildings in the city as well as the newest; its business 
firms are both the most stable and conservative and the 
most enterprising innovators. And here are found the most 
apparent advantages of having free choice among closely 
located establishments of many different kinds. 

Not only does the central district contain the greatest 
concentration and mixture of different kinds of establish- 
ments: It is most of all characterized by a concentration of 
activities not generally found elsewhere, especially those 
central offices and banks, reUll stores, theaters, and the 
like which serve the entire metropolitan area. These c^- 
tral activities could not function, as a group, except in the 
central location, but other sorts of activities found in the 
center might benefit by removing to outlying locations. In- 
deed, the process of decentralization is taking place con- 
tinuously, but so is the process of centralization. The 
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CENTRAL ACCOMMODATIONS AND FACILITIES 

The setting for central district activities, embodied In 
streets and parks and public works and in buildings and 
facilities of all kinds, is unique for every city. Each city 
has its own geographical situation, its own "natural his- 
tory" through which its present development has been 
reached. The characteristics of this physical setting have 
been brought to their present form by a long sequence of 
events, during which the accommodations and facilities 
have been modified and developed at intervals or have been 
allowed to deteriorate in some portions, all in response to 
changing needs of the major activities of each period. 

Increase in accommodations usually tends to build up 
existing concentrations, whether centrally located or out- 
lying, before the spaces between are developed. Even when 
new centers are formed they very soon take their place in 
this scheme and the situation soon becomes the old one of 
adding to concentrations which already exist. In no c**® 
a well-established city center represent a logical solution of 
present needs as it might have been planned on the primeval 
site; in no case have the effects of much earlier arrange- 
ments died out entirely. For even though none of the earliest 
structures remains, and even though the chief focus of ac- 
tivity (the so-called “center of town*) has shifted from its 
original location, the very layout of streets and open places 
and boundary lines of ownership remains as a mould con- 
straining subsequent patterns. Meanwhile, the networks of 
public service facilities exert compelling forces for con- 
tinuance. 

The existing stock of buildings is of all ages, with old 
and new standing side by side, as a rule. Increments to this 
stock have been constructed at different periods, each m 
response to the needs of its time and place. Adjustments 
to the remaining stock of buildings have occurred during 
the same periods, taking the form of improved services 
(better elevators, lighting, air conditioning), major altera- 
tions (conversion from residcnUal to commercial use, for 
example, or provision of more street-fronUge with show- 
window space), or even demolition (and use of the groun 
space as a parking lot "unUl the time is ripe" for a new 

building). 
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quire, whether this be the labor market or a market for 
finished goods or a specialized retail market. Small shops, 
for example, flourish where pedestrian traffic is heaviest-- 
in an “office building* district or in a “department store 
district. Service establishments of all kinds are brought 
into being by the sheer accximulation of activities that exists 
in the midst of all business districts. Many different groups 
of activities gather in or near the central core of large of- 
fice buildings— groups unrelated to each other except by 
location and what that location has to offer. But wherever 
they locate, members of every group benefit by nearness 
to establishments with which they have linkages and by the 
availability of services of all kinds which they require. 

Concentrations of establishments in a central district 
vary in density, in general conformance with the distribu- 
tion of floor space in buildings. Each different kind of busi- 
ness, however, has its own pattern of distribution, and 
related combinations of them tend to congregate m more or 
less distinct centers, each a somewhat different area, none 
too definite as to e^^ent and always overlapped by others. 
The consequent mixture at any one location, say in a single 
block or a block front, will be characterized as much by the 
variety oftinrelated activities as by the kind-of-business 
combinations that provide a label for the district. For ex- 
ample, a district of machine tool dealers is usually closely 
linked with overlapping districts of electric motor dealers, 
wholesalers of metals, and miscellaneous metal manu- 
facturers. In the same area there may be a group of hotel 
and restaurant supply houses having little relation to the 
metals group, or a number of furniture dealers unrelate o 
any of the other groups, and so on. 

Changes in land-use patterns may be observed in two 
ways; (1) as changes occurring over a wide area, where 
activities are continually shifting among available locations, 
and (2) as changes taking place at a given location, where 
a number of different kinds and combinations of activities 
follow each other. The first appears as a gradual shUt in 
the location of an entire retail shopping district, for ex- 
ample. or a theater district or a particular kind of manu- 
facturing or wholesaling, over a period of time; or it may 
take the form of a new center growing up some distance 
from the old. as in New York’s Wall Street and Midtown 
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concentrations of huge commercial buildings; or, most com- 
monly, it appears as a confused scattering and regrouping 
of miscellaneous establishments. The second is observed 
as a succession of different kinds of use of a given site (a 
single block or group of blocks or even a single building). 
Older buildings, especially, have experienced a sequence 
of different kinds of tenants as the activities found in their 
vicinities have shifted. As a result of these continuing 
changes, there is always a mixture of both related and un- 
related activities in each locality. 

The array of establishments actually found in a given 
central location has resulted from both the continuance of 
previous patterns and the active formation of new business 
groupings and (from time to time) altogether new kinds of 
business. The differentiation of the various activities of 
firms into ever more specialized establishments goes on 
continually, although (he changes are rapid in some kinds 
of business and slow in others. Size itself is a major con- 
ditioning factor in this process of growth by division, and 
rate of growth is another; establishments are not sub- 
divided until the magnitude or complexity of their opera- 
tions make it worth while. Locational mobility varies with 
different business groups, depending on the strength of link- 
age between related establishments or the relative Im- 
portance and cost of accommodations and facilities of speci- 
fic kinds, such as shipping, transit, low-rent space, frontage 
on a street with heavy pedestrian traffic, and the like. Free- 
dom to relocate may be restricted by long-term leases, by 
the high cost of moving and installing equipment, or by 
difficulties in liquidating a real estate investment In the 
existing location. Or a firm may continue to perform all of 
its activities in the same locations because of inertia or 
tradition or sheer unawareness of advantages to be gained 
by relocating some of the activities at locations which can 
better meet their needs. But despite a general inertia, a 
tendency to stay put, the shifting of activities among loca- 
tions is always going on. 

ANALYSIS OF LAND-USE PATTERNS 

Patterns of urban establishments of all kinds as they 
are accommodated by the central district’s buildings and 
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locations make up the groundwork for all the different com- 
binations of central activities; they are also the major nu- 
cleus for the life of the entire city and its region. These 
vital activities may be studied, in so far as they affect 
changes in land use, by analysis of the functions performed 
in the various establishments and by tracing linkages be- 
tween establishments. This analysis may begin with any 
given kind of business by observing the constituent establish- 
ments and their locations, the activities engaged in by them, 
and the locations of all the other establishments to which 
the original group is linked. Also of interest in this analysis 
are the other kind-of-business establishments found in the 
same locations as the original group, together with their 
activities and requirements. The latter may be compatible 
or may interfere with those of the original group. 

The differentiation of activitie s carried on by present- 
day urban establishments has been brought about largely by 
^technological advances— In productien, transportation and 
com5!!tffiS5t5H^^m|rroved production methods affect mainly 
the internal space requirements o f manufacturing estoblish - 
ments— requtT-i.m#nt8 whlTh ttSav brinv about namffiS l 
some kinds of manufacture from the c entral d istrict entirely, 
or which may foreshadow further differentiation of the ele- 
ments going to make up various f inished produ cts. Develop- 
ments in transportation, especially in tr ucKii^ , figure large- 
ly in the changes taking place in the location patterns of 
acUvites which are related to each other, while develop- 
ments in communication— t elepho ne and telety pe, for ex- 
ample— haveTargelyTHMsed the same activities from the 
necessity of locating near each other for the exchange of 

information. Communication within widely separated um s 

of an organization can now be carried on more readily y 
telephone or telegraph than once it could between next-door 
neighbors byword of mouth or exchange of messages. Busi-1 
ness organizations are now more free to locate each o eiTj 
separate activities in a place suited to its particular needs. 
And. in addition to these t-^ hnological advance s, 

^king place in the very organization o r the activities em 
S^es ar> in the realignm ent of estabjish- 

— blunts and linkapes among them. .... 

Ktlerns ol activities relaHug to a single establish- 
ment can be diagrammed and studied readily enough. Ac- 
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tivities of a single business group are somewhat more in- 
tricate but are still easily luiderstood. Both are set against 
the same background of the entire physical city along with 
the vast array of the city’s other activities, a background 
that is generally taken for granted or loosely defined at 
best. But study of the enUre roster of activities is another 
matter. Methods must be developed for evaluating all sorts 
of establishments on equal terms without losing sight of 
unfamiliar or scattered groups. The characteristics of a 
few well-known activities must not be allowed to over- 
shadow the study of those little known. And quite beyond 
the need for methodical study of the various component 
activities, their totality is not to be understood without 
systematic analysis directed toward the entire aggregation. 
Such analysis is necessarily beset by the hazards of the 
proverbial situation of being unable to “see the forest for 
the trees." 


A Parallel from Systemahe Forestry 

The parallels between city and forest are so apt that 
a digression may be permitted at this point in order to 
demonstrate by analogy the need for systematic study of 
land use, study which can lead to analysis and eventually 
to conservation and management of urban resources. 

In the first place, both city and forest have been with 
us for ages, and both are taken as given by those who have 
to do with them. The attitudes of forest dweller and of 
city dweller are parallel in that each is undismayed by the j 
complexities of his own milieu and utterly confused by thej 
other. When it comes to the question of exploiting the ad- 
vantages of bo th environm ents, the question “for whom?" 
applies equally. 

The city as a place in which to live and work is one 
thing, and it connotes a continiung, relatively unchanging 
environment; the forest, at a pioneer level of economy , is 
much the same. But both become something else entirely 
when strong measures are brought to bear on their material 
resources. The primitive woodsman, content to accept what 
the forest continually gives, has a completely different at- 
titude from that of the primitive lumberman intent on getting 
out sawlogs in a hurry. Such serenity as the city dweller 
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may achieve is likely to be disturbed whenever serious 
changes in his environment result from real estate opera- 
tions. 

In pursuing this parallel, the total conversion of wood - 
lands into farmlands is outside of our picture, and so is the 
decay of blighted areas and their total redevelopment after 
virtual stagnation . The present discussion is concerned 
with the continuing utility of both forest and city. It has 
been amply demonstrated that both will deteriorate if the 
predatory forces at work on them are allowed to run on un- 
controlled. 

The avst ematie study of forestry was developed in this 
country at a time when our forests were being p lundered 
rapidly. The purpose of this study was not to turn the clock 
back and restore the primeval forest but to achieve a long- 
range utilisation of forest resources. The following state- 
ment of problems requiring solution in the infant science of 
forestry is taken from the presidential address before a 
meeting of the American Forestry Association in February, 
1878. 


Who among ut hat yet bestowed sufficient attention to the mu- 
tual relations of our native and Introduced trees to enable him to in- 
dicate which of them are obnoxious to one another, and which may be 
planted In mUed groups? Yet it Is evident that just here we have 
much to learn. As to their varied characters in this respect we need 
to know respecting each of the species: 


1st. The term or roUtlon of trees, the Ume required by ttem 
to reach their maximuin of profit. And this is so various 
that it becomes an ImporUnt factor in the matter of group- 

2d. The height which the trees may attain at maturity is an 
important element in the same problem. 

3d. As also is the rapidity of their growth, for some *“ ■ 
few years so tower above their fellows as to impede their 
advance. 

4th. Some species are found to be really obnoxious or even 
poisonous to others. Such should never be grouped to- 

5th. Som^treea are so exclusive that they should always ^ 
pUnted in masses by themselves, while others seem to 
require the protecting care of nurses or companions. 

Upon all these points we are yet almost wholly ** 

•haU need a long eeries of careful observations to enable us to de- 
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tivities of a single business group are somewhat more in- 
tricate but are still easily understood. Both are set against 
the same background of the entire physical city along with 
the vast array of the city's other activities, a background 
that is generally taken for granted or loosely defined at 
best. But study of the entire roster of activities is another 
matter. Methods must be developed for evaluating all sorts 
of establishments on equal terms without losing sight of 
unfamiliar or scattered groups. The characteristics of a 
few well-known activities must not be allowed to over- 
shadow the study of those little known. And quite beyond 
the need for methodical study of the various component 
activities, their totality is not to be understood without 
systematic analysis directed toward the entire aggregation. 
Such analysis is necessarily beset by the hazards of the 
proverbial situation of being unable to “see the iorest for 
the trees." 


A Parallel from Systematic Forestry 

The parallels between city and forest are so apt that 
a digression may be permitted at this point in order to 
demonstrate by analogy the need for systematic study of 
land use. study which can lead to analysis and eventually 
to conservation and management of urban resources. 

In the first place, both city and forest have been with 
us for ages, and both are taken as given by those who have 
to do with them. The attitudes of forest dweller and of — 
city dweller are parallel in that each is undismayed by the I 
complexities of his own milieu and utterly confused by thej 
other. When it comes to the question of exploiting the ad- 
vantages of bo th enviro nments, the question “lor whom?" 
applies equally. 

The city as a place in which to live an d work is one 
thing, and it connotes a continuing, relatively uncl^nging 
environment; the forest, at a pioneer level of economy , is 
much the same. But both become something else entirely 
when strong measures are brought to bear on their material 
resources. The primitive woodsman, content to accept what 
the forest continually gives^ has a completely different at- 
titude from that of the primitive lumberman intent on getting 
out sawlogs in a hurry. Such serenity as the city dweller 
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may achieve is likely to ke disturbed whenever serious 
changes in his environment result from real estate opera- 
tions. 

In pursuing this parallel, the total conversion of wood - 
lands into farmlands is outside of our picture, and so is the 
decay of blighted areas and their total redevelopment after 
virtual stagnation . The present discussion is concerned 
^^with the continuing utility of both forest and city. It has 
'^^^been amply demonstrated that both will deteriorate if the 
predatory forces at work on them are allowed to run on un- 
controlled. 

The system atic study of forestry was developed in this 
country at a time when our forests were being p lundered 
rapidly. The purpose of this study was not to turn the clock 
bsck and restore the primeval forest but to achieve a long- 
range utilization of forest resources- The following state- 
ment of problems reqiiiring solution in the infant science of 
forestry is taken from the presidential address before a 
meeting of the American Forestry Association in February, 
1878. 


Who among us has yet bestowed sufficient stteatlon to toe mu- 
‘Ml relations of our native and introduced trees to enaWe hto to 
dieate which of them are obnoxious to one anotoer. and which may be 
planted in mixed groups? Yet it is evident that just here we have 
much to learn. As to their varied characters in this respect we need 
to know respectisg each of the species; 


1.1. Ti. t.rm or roUtioa ot tr..., th. tun. r.qtur.d b, tt.u. 
to ...oh lh.lr n..riu.nn. of P-ntlt. And ttl. i. .o 
th.. it b.cou... .. to.t»rt-nt t.cton m.l..r ol ,ro.p. 


2d. T 1 .I hright »hlch th. t.«.. m-r •tt.ln .t m.tdr>ty 1. .n 
t„po.U.n. wlU I. . 

.. .. ..up.d. 

advance. j ♦»>,* really obnoxious or even 

.Wd ..... b. g.odb.d b,- 

.. , . .re vet almost wholly ignorant, and we 

.b.U .Hd ’.'..T..”.. ....<«< ob..r~ti... b. .n-bt. .. b, d.- 
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cide what if best for ua. Theae are «otn« of the many experimenta 
which are devolved upon ua when we undertake to build up a ayatem 
of enlightened American Foreatry. 

Let ua Indicate a few of the other pointa upon which our igno- 
rance >8 painfully conapicuoua: 

Who among ua can render a aatiafactory atatement aa to the 
proper rotation or period of our own treee, or Indicate the proper 
aucceaalon of different apeclca, which may beat follow each other; 
or, who can inform ua what Preparatory apeciea ahoitld be planted 
on barren waatea, in order to bring the land into a condition to pro- 
duce valuable foreata, aa la done in many reglona of Europe, where 
Reboiaement or re-foreating tbe mountain waatea, ia aucceaafully 
practiced. 


In the matter of Grouping, who can tell ua what apeciea of treea 
may be conaidered Conaociatet. and which are Dlaociatet 7 Who can 
tell ua hew, if at all, we can combine Needle-leaved treea with those 
that are &Toad-Ieaved7 or. which of either grand division will thrive 
best when mingled together, or, which apeciea may require to be 
planted in maaaet alone. 


Then again, who among ua ia qualified to go into a piece of 
woodland and made eorreet Eatimatloaa as to the value of the crop, 
and give ue the exact conCeate by Surveyc and Meaauremeatii or to 
open, with the property in queatton, a proper system of Accounta 7 
Who ean tell ua how to arrange for the Forest management of: 

Large Timber growths; 

Of Coppice, with its appropriate treatment, thinning and cutting 
from tune to time; and of the 

Mixed Foreata, or give ua directions ea to the proportions of 
their several ages, in order to make such moat profitable; and 
a contlnuoua source of revenuel^ 

What we need to know about the healthy functioning of a 
city's multiple activities is closely analogous to the situa- 
tion outlined in the address quoted above. Indeed, one might 
substitute different kinds of establishments or types of 
buildings for different species of trees and the quotation 
would still make sense without any other change. In fact, it 
might then serve as a preliminary outline for beginning to 
study that interplay between activities and their accommo- 
dations which is at the root of changing patterns i^f urban _ 


1 John A. Wi 
Foieotry As: 


rder. Forestry ind If Necdo (Womh.ngtnn. D.C.: 
ocistion, iSTS). Punctnolion ia revised in this tr: 
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land utilization ; for the systematic study of urban activities 
and their physical accommodations is today in its early 
stages, notunlike the situation seventy-five years ago with 
regard to the study of forestry. 

Systematic Research 

The material basis for observing and measuring ac- 
tivities and their concentrations in an urban area is pro- 
vided by a census of establishments, classified as to type 
of activity. (See, for example, the list on page 21.) Such a 
listing of all establishments by location and type is the 
necessary groundwork for describing and analyzing rela- 
tionships among activities in the central district as a whole. 
On this groundwork any pertinent data concerning estab- 
lishments can be used for elaborating the descriptions of 
separate activities and the relationships among them. Such 
data will also provide the means for evaluating and com- 
paring establishments and business groups. 

Of first importance in the general description and 
analysis of urban land use is the space actually used by 
each establishment— its amount, kind, and arrangement; the 
type of structure in which it is housed: its location relative 
to public service facilities and to other establishments. 

Data relating to separate business activities may include 
(for each establishment) the amount of goods handled or 
number of persons dealt with; the cost of space; the nature 
of important linkages: and many more. In the present study, 
however, the data will be limited almost entirely to a count 
of establishments of all kinds and an estimate of their floor 
^rea, drawn from surveys covering the central business 
district of Philadelphia in 1934 and 1949. Thus, a broad 
factual basis will be laid for testing hypotheses having to do 
*ith location and distribution of central activities, as they 
are observed in a representative city. 



VI 

GROWTH AND STRUCTURE OF 
CENTRAL PHILADELPHIA 

T (HE general approach to the study or urban land use 
that has been developed up to this point will be applied 
specifically, in the next few chapters, to description 
and analysis of relationships among land-based activities 
in downtown Philadelphia. Thus, concepts already presented 
in general terms will be reexamined in the context of the 
present physical situation in Philadelphia with its present 
complex of central activities. Moreover, this study of 
changing land uses will suggest principles which may be 
applied to the study of other urban centers, to see what 
phenomena may be specific to a given city and what may 
*PPly generally. 

In the course of examining the interplay of activities 
and locations In the central district, it will be necessary to 
devise methods of measuring land-use phenomena so that 
systematic comparisons can be made and hypotheses can be 
tested. But before commencing to work with the survey data 
’S'hich comprise the chief factual basis of the present study, 
it Would be well to describe central Philadelphia itself in 
relation to its geographic and historical backgrounds, for 
this is the stage on which our activities play out their 
changes. The interplay of activities can be understood only 
in their own proper setting. 

URBAN ORIGINS 

The origin of nearly every city, and Philadelphia is no 
exception, has been blessed by geographic advantages which 
persist, even though modern techniques have largely sup- 
planted the original determinants of urban location. 
so many of the older cities in this country, Philadelphia is 
located on the “fall line" between the coastal plain and the 
interior upland, where the early needs of manufacture were 
provided by water power and where water transport was 
available for commerce— in ships for overseas and coast- 
'"ise trade and in river boats for inland shipping. The 
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development of steam power in the early nineteenth century 
freed the workshops from their restricted locations at wa- 
terfalls while railroads soon replaced much of the water- 
borne inland and coastal shipping. But the consequent 
changes in urban locations served to build up the more 
favorably located existing centers rather than to replace 
them with new concentrations. The more recent develop- 
ment of automotive transportation has made all locations 
available, with a consequent tendency toward decentralisa- 
tion of activities, yet the major concentrations remain 
much as before. 

The present situation of Philadelphia's central business 
district, its activities and their relative positions, can be 
traced continuously from 1682 when William Penn's “greene 
countrie towne" was laid out between the Delaware and 
Schuylkill Rivers as the chief center for the new Pennsyl- 
vania Colony.^ Philadelphia's site was carefully chosen 
under Penn's instructions to locate where "it is most 
navigable, high, dry and healthy: where most ships may 
ride of deepest draught of water and load and unload with- 
out lighterage." The location was most favorable for the 
growth of the town and the colony, being at the edge of the 
rich, rolling upland which extends sixty miles from the 
city to the first ridge of the Allegheny Mountains and from 
New England to the South. Midway along this east coast belt, 
which was in process of development by the early colonists, 
with a fine harbor on the Delaware, with water power on the 
Schuylkill and the minor streams, and with the best inland 
routes to the northwest frontier. Philadelphia soon became 
the country's chief port and first city. 

CENTER AND REGION 

Penn's colony had plentiful and diversified resources 
and Penn's policy attracted the more substantial European 
f^mers and skilled craftsmen who rapidly developed a 
diversified economy spread out over the entire country- 
side east of the mountains. There was timber for smelting 
iron as well as for building. Before the local timber became 

* The sree of the orignul euiTey U very nearly the tame as the present 
central business district. 
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scarce the apparently inexhaustible coal veins were opened 
and the iron industry was so well established in a number 
of smaller centers scattered through the region that several 
of these survived as manufacturing cities after the exhaus- 
tion of the iron ore itself. 

As the tide of settlement spread westward, this region 
was ready with its tools and goods and wagons to support 
the expansion of the colonial seaboard economy across the 
mountains and Into the Ohio VaUey. After the opening of 
the Erie Canal in 1625 with its cheaper transportation, the 
main stream of westward migration was diverted through 
New York to the Great Lakes area, so that Philadelphia lost 
its first place to New York in 1830 and was surpassed by ^ 
Chicago in 1890. but the resources and manufactures and 
transportation facilities of the city and its region have con- 
tinued to make Philadelphia one of the important centers In 
the develQX>ment of the entire country. 

The transportation routes between the urban centers of 
the eastern seaboard and the interior— roads, streams, 
canals, and finally railroads— became the circulating sys- 
tem that is vital to our present widespread national econ- 
omy. Philadelphia lies on two main axes of this circulating 
system, both now served by several rail lines: (1) the 
northeast-southwest axis following the original industrial 
development along the “fall line“ through the New England 
towns. New York, Trenton, Wilmington, Baltimore, Wash- 
ington, and the South, and (2) the westward axis across the 
Alleghenies^ In additJoj] to these main axes there are nu- 
merous branches and connecting links which together form 
^ railroad network around Philadelphia. , 

The highways with their less stringent requirements 
as to grades and alignment form a very complete system 
throughout the Philadelphia region. The main routes, how- 
ever, respond to the same pulls as the railroads, with well- 
developed connections to all the nearby industrial centers 
and through routes corresponding to the same main trans- 
portation axes as noted above: U.S. 1 following the “fall 
line" and the Pennsylvania Turnpike providing the main 
route to the west. The highway system is. of course, 
closer-meshed than the railway network, with a greater 
number of alternative routes. 

The main nuclei of these transportation networks are 
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the same urban concentrations that have existed since the 
early days when the entire built-up portion of Philadelphia 
occupied no more than a few dozen blocks near the harbor, 
a mere fraction of the present central district. The outlying 
towns in Philadelphia County, such as Germantown, Frank- 
ford, and Kensington, have been absorbed long since, and 
other nearby cities such as Norristown, Bristol, and Ches- 
ter In Pennsylvama and Camden in New Jersey are npw 
integral parts of the Philadelphia Metropolitan District. 

The spaces between all of the old centers have been largely 
subdivided and built up. Indeed, the building-up process 
continues everywhere, even at the center itself, with re- 
placement of old buildings by new at ever increasing den- 
sities. 

The relationship of centers to the lower density areas 
surrounding them remains much the same as formerly, even 
though the open country has been replaced by continuous 
suburbs interspersed with parks and industrial uses. The 
central city still dominates a wide region. Civil boundaries 
*wa8h out” when we attempt to delimit areas associated with 
one or another city activity. For example, the Philadelphia 
Retail Trading Zone, as designated by the newspapers’ Audit 
Bureau of Circulation, includes the four adjacent counties 
in Pennsylvania, one county in Delaware, and eight in New 
Kersey from Princeton and Trenton south to Cape May, 
while the area covered by the United Parcel Service for the 
large department stores has amoeba-like boundaries, mostly 
within the fourteen counties but reaching out beyond county 
lines to other population centers— Reading, Allentown, 
Bethlehem.^ Successive contours delimited by time of 
travel (isochronic maps) shape up somewhat differently, 
with salients reaching out along the railroads, conforming 
in general with the densely populated areas. In every case 
these map patterns are definitely focused on the central 
business district of Philadelphia. 

The land-use maps of the Philadelphia City Planning 

* PhiUdetphl* City PUnniAfi Comndvslon. Econemic Ba»e Study of the PhiU- 
delphto Alee (PhfUdetphfa. I9«). Map of I^UdelpKU kHeU AreT.' 

Figure VII, p. 42. Another map of (Ids atudy (Figure VI) indicates the follow- 
ing larger group* of countie* a* whohtale area: eighteen countie* In the 
Wholetele Grocery Primary Area, forty-five countie* for Orygoods, and 
forty-nine countie* for Drugs, 
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Commission show that nearly all the main connecting 
streets within the city (formerly main streets of towns or 
roads between them) are taken up by business, while indus> 
trial uses occupy all the waterfront as well as many loca- 
tions adjacent to the railways. In fact, transportation itself 
(railroad yards, waterfront facilities, taxi and trailer lots) 
accounts for a great deal of the industrial area. In the 
northej-n part of the city, population and business and indus- 
try are fairly well interspersed, and it is here that the rail- 
roads form the most complete network. Elsewhere in the 
interior, away from the Delaware River, industry is quite 
scattered except in the older centers such as Norristown 
or Bristol. In general, industry occupies the lower ground 
along stream beds, while the highest ground is taken up by 
the high-rent, low-density residential areas, such, for ex- 
ample. as Germantown and Chestnut Hill in the northwest 
of Philadelphia and the "Main Line" suburbs outside the city 
to the west. 

The concentration of commercial and industrial uses 
along the main arteries has made them inadequate for 
present-day traffic. Philadelphia is at present executing 
a comprehensive construction program of expressways 
which will by-pass the congested street system and serve 
to bring vehicular traffic into the city center and also will 
give through traffic easy passage. The same sort of adapta- 
tion has already been performed by the railroads by means 
of a few freight cut-offs which by-pass the city and free the 
local yards and tracks of through freight traffic. The rail- 
freight network inside the city has many grade crossings 
and even many places where tracks and trucks and pedes- 
trian traffic are all in competition for street space. 

GROWTH OF THE CENTER 

The original survey of 1682 covered all of the present 
central area from South Street to Vine Street between the 
Delaware and Schuylkill Rivers in a regular grid of streets 
with two wide central streets forming central axes and with 
five symmetrically placed squares reserved for public use. 
The original settlement, however, did not develop around its 
formal axes but clustered around the sheltered harbor 
formed by Dock Creek (Figure 7A), This inlet formed a 
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added to the public squares In the mid-eighteenth cen- 
tury. 

Since its earliest days Philadelphia has eatperienced 
a constant shifting of activities, some migrating as the town 
ex^nded, others succeeding tO the vacated space, while 
additional space has been provided continually by con- 
struction of larger buildings or conversion of residences 
to commercial use. Yet the shifts were never complete, 
and many traces remain of the succession of activities in 
^^/different parts of the entire central area. Sometimes a few 
business firms remain in an area from which the remainder 
of the ‘line* has migrated; sometimes distinctive buildings 
remain as reminders of former activities, such as isolated 
churches or fine residences now surrounded by commer- 
cial establishments, or former bank buildings now used as 
offices or stores. The old buildings are never completely 
supplanted except in very small areas of intense develop- 
ment; there is probably not a spot in the entire downtown 
area which is much more than a block from several cen- 
tury-old buildings. 

The present business district grew out of the colonial 
town early In the i^ete e nth centur y, while all of the close- 
in vacant land was being tilled up by residential or industrial 
uses. The general drift oT?Be center has been cohUhUail^ 
yestward from the Delaw are until now the predominantly 
residential expanse of thFxity has been invaded by a fairly 
continuous area of h igher building density extending roughly 
from Locust to Race streets and from Front to Ei^teenth 
(Figure 7B), 

The progressive accumulation of business functions 
was soon accompanied by development of mass transit, 
making it possible for greater numbers of people to con- 
gregate in comparatively small central areas and also mak- 
ing it possible to get about easily between different parts 
of that central area as it proceeded to expand. Horse cars 
appeared very early in the nineteenth century. Steam power 
dates from 183Z on the Philadelphia and Germantown Rail- 
way, for Germantown, then as now, was a major residential 
suburb, (“Old Ironsides,” the first locomotive, did not at 
once supplant the horses; it had insufficient traction for 
rainy weather, when the horses were again hitched up to the 
cars.) The street railways continued to be horse drawn until 
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the 90’s, when most of the lines were electrified. The loca- 
tion of these transit facilities inevitably affected the patterns 
of development of the entire central business district and of 
the concentrations of population adjacent to it. (The chief 
concentrations of population grew up directly north, south, 
and west of the central district, along the trolley and bus 
lines. Figure 7A). 

The present focus around City Hall was set by the Penn- 
sylvania Railroad's Broad Street Station in 1881 and the 
Reading Station at Twelfth and Market soon after. These 
terminal stations made strong anchors for those activities 
which require the most central locations, but the very bulk 
of these facilities constricted further development. Only 
recently the area west of City Hall has been freed for re- 
development by the demolition of the old Broad Street Sta- 
tion and its tracks— the “Chinese Wall* that divided the 
area for so long.^ The new Penn Center group of office 
buildings, now under construction on the site of the old sta- 
tion tracks, will supply the increasing demand for centrally 
located space. 

Some idea of the westward movement of the “core* of 
the business district which preceded the present location 
may be gained by glancing at the movement of some of the 
financial institutions (Figure 7B). In 1754 the first group of 
bankers and brokers began holding meetings in Bradford's 
Coffee House on the corner of Front and High (now Market) 
Streets, moving later to the Merchants' Coffee House on 
Second Street near Walnut. The Bank of Pennsylvania, first 
in the country, set up by Robert Morris to finance the Rev- 
olutionary War, was located on Front Street, north of Wal- 
nut (1780-84). The next, the Bank of North America, was on 
Chestnut, west of Third. On Third Street, south of Chestnut, 
is the earliest bank building (1789) which still remains, the 
Bank of the United States, later the Girard Bank. The bro- 
kers continued on Second Street until they moved into their 
newly constructed Merchants* Exchange at Second and Wal- 
nut in the early ISSO's. In 1888 they moved to the Drexel 
Building on Independence Square, at that time the city's 

^ The main Une traffic of the FciuiaThrama was diverted from Broad Street 

in the I930*s by construction of the new stabon at Thirbeth Street and the 

new Suburban Terminal with tracks underground, adjacent to the old Broad 

Street Terminal. 
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largest office building, and then to their present quarters on 
Walnut, v/est of Broad, in 1913. Banks and insurance com- 
panies grew up around Independence Square in the mid- 
nineteenth century, making the leap to the newer Broad 
Street center in the early years of this century. Several of 
them retain their older buildings in “Bank Row," Chestnut 
between Fourth and Fifth, merely as a storehouse for 
records. One, the Philadelphia Savings Fund Society, main- 
tains its central office at Walnut and Seventh where it moved 
in 1869, but it serves the bulk of its customers in its new 
midtown branch at Twelfth and Market Streets. 

This movement of the banks was by no means steady 
and it is not typical of other kinds of business. Manufactur- 
ing, for example, was originally a central function but is 
so now only for comparatively small firms. The Baldwin 
Locomotive Works may be cited as typical of the “giants.“ 
The first locomotive for the Philadelphia and Germantown 
Railway was built in 1828 by Baldwin and Mason in their 
■hoponSansom Street (between Chestnut and Walnut), west 
of Second, a block or so from the Merchants' Exchange and 
the Girard Bank; the works were for many years at Broad 
and Spring Garden Streets, less than a mile north of City 
Hall; when the plant outgrew that location, it was moved 
outside the city to the heavy industrial area along the Dela- 
ware near Chester. 

The space vacated by firms which have moved else- 
where in the central city or beyond it is usually taken up by 
comparatively small, new firms which tend to locate in 
“trade" groups. Nearly all of this succession of uses takes 
the form of adding to an existing group. Sometimes the 
group as a whole remains quite stable over a long period of 
time, even though most of its constituent firms may be 
short-lived. Sometimes the entire group will “follow the 
leader" to a new location. The inevitable result of these con- 
tinuing changes is that all locations are shared by several 
different kinds of business, even in those areas which ap- 
pear to be dominated by a single business group. 

CENTRAL PHILADELPHIA TODAY 

The following sketch of present-day central Philadel- 
phia is intended to serve as background for the next few 
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chapters ol this study, in -which meU^ods v/lll be developed 
for analyzing central activities and their locational rela- 
tionships. The area to be described Is a broad one, ex- 
tending more than two miles from the waterfront (Delaware 
Avenue) to the railroad yards along the Schuylkill and more 
than a mile from north to south. Within this general area 
can be traced the development of several specialized areas 
and the widespread auccession of uses that have occurred. 

The central area la well served by public transporta- 
tion, and, in general, the more highly developed parts are 
the better served. This la to be expected, since it is mass 
transport that makes the central district possible by pump- 
ing In its daytime population: it la the network of transporta- 
tion lines, reinforcing and supplementing the original street 
system, that ties the center to the rest of the city and to the 
region and that laces together the various parts of the cen- 
tral area itself (Figure ?A). The location and importance of 
the railroad terminals have been noted. Suburban bus lines 
from New Jersey and the rapid transit lines (Market Street 
Subway and Broad Street SuWay) also converge at the cen- 
ter, the former feeding into a terminal on Thirteenth Street, 
north of Market and adjacent to the Reading Terminal, the 
latter having a number of stations at City Hall and nearby. 

In addition to these major channels of mass transit there Is 
a rather complete bus and trolley network serving the entire 
central area. The north-south lines of this network run through 
on every street from Second to Sixteenth, while west of Six- 
teenth the lines turn Into Arch or Market and run the full 
length of these streets, doubling back from loops at Front 
Street. All of the north-south streets are one-way except 
Broad. The central area is strongly tied to West Philadel- 
phia by the lines which cross the three bridges over the 
SchuylkillatMarket, Chestnut. and LocustStreets. The lines 
enteringatMarketStreethsve the advantage of running under- 
ground, returning from a loop under City Hall, and the others 
run on one-way streets so that east-west traffic is speedier 
on Market and below thanit is along Arch. TheSouthStreet 
Bridge seems too remote to serve the maincenter, butSouth 
Street Itself does serve as a nucleus for commercial and in- 
dustrial uses, although it Is quite run-down and resembles 
an outlying “string street" rather than a central location. 
Beyond the central area the trolley and bus lines fan 
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out and make good use of the diagonal streets which were 
once country roads connecting the original villages in Phi- 
ladelphia County, And of course the entire surface trans- 
portation system is further extended by the subways, which 
tap outlying areas by bus and trolley feeder lines to the 
subway terminals. It would be extremely interesting to 
trace the parallel development of mass transit facilities 
and the spreading residential areas and outlying suburbs 
that were successively brought within easy reach of the 
center as the transit facilities expanded. Such a study would 
add to our understanding of how parts of the central area 
developed, but it would serve chiefly to illuminate the his- 
tory of various outer areas, including the decay of many of 
them as they became congested and as more attractive new 
suburbs became accessible. Such studies must be set aside 
as peripheral to our main objective: comprehension of the 
present functioning of the city center. 

The general effect of the existing pattern of mass tran- 
s it facilitie s is that some parts of the central area are 
r eadily accessible from several outlying areas, while others 
are easily reachea irom dnlym lew. A 'further effect is that 
some parts of the ce ntral area are m ore strongly tied to- 
gether t han others . The migration oi me oanxtng ce nter has 
already been noted. The movement was entirely to me west- 
ward along Chestnut and Walnut Streets. (The countermove- 
ment, whereby the vacated spaces have been occupied by 
other activities, will be discussed later.) Fash ionable resi- 
dential areas have experienced a parallel n^vemenl exlend- 
ing all the way from the area southeast of Independence 
Square to the vicinity of Rittenhouse Square. Retailing ha s 
followed a somewhat similar development, with its pre- 
sently most active areas strung out along Market and Chest- 
nut Streets, east of Broad, with the dominant deparhnent 
stores located along Market Street from Thirteenth to 
Eighth. A host of high-style specialty has sprung up 

west of Broad on Chestnut and Walnut and the side streets, 
many of them located in remodeled one-family residences. 

In this vicinity is also found the cluef nucleus of medical 
offices in central Philadelphia. A large area ot line re^ - 
iHences survives west and south of Rittenhouse Square. 
£>ohiage 6n Ihe Square itself has been largely taken over 
by large, high-rent apartment houses. 
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All of these groupings seem to demonstrate the in- 
fluence of easy movement along a band of east-west streets 
—a sort of transportation axis for the movement of people. 

A factor in this ease of movement is undoubtedly the con- 
sistent character of the entire area along this axis, at least 
during the course of its development, with “good" residential 
neighborhoods continually giving way to other uses. There 
is still a fairly continuous residential area south of Locust 
Street, all the way from the Schuylkill to Second Street, 
which appears to give the more central commercial uses 
room for further expansion. 

Two broad areas dominated by wholesaling and manu- 
facturing developed rather coherently, the former in a band 
about three blocks wide along the Delaware and the latter 
mainly between Market and Vine Streets, east of Broad. 
Movement of goods is a predominant factor in wholesaling, 
for which the rail and heavy trucking facilities along the 
waterfront provide the necessary transportation axis. In 
manufacturing (and especially in the light manufacturing 
which predominates in the center) the movement of both 
persons and goods is important; this area is very well 
served by mass transit and well enough served by the net* 
work of streets which provides access by truck. 

None of the above groups of activities is confined to a 
single area, of course. Both manufacturing and wholesaling, 
for example, are found In many locations beyond those de- 
scribed, andespecially along the railroads; the Reading 
across the north and the Baltimore h Ohio to the west 
bordering the Schuylkill (Figure 7A). The main axes (Mar- 
ket Street and Broad Street) have well-developed commer- 
cial or light industrial uses along their entire lengths, vary- 
ing in character with the contiguous areas. Some housing, 
usually of poor quality, is found in small scattered pockets 
throughout the commercial and industrial areas, except in 
their most congested parts. In some places this “reserve" 
of decaying residential areas is fairly extensive— north of 
Franklin Square, for example, or in the triangle west of 
Broad and north of Parkway. 

The patterns of activities sketched above were des- 
cribed in general terms as they might appear to any at- 
tentive observer who is not concerned with detail. Any ob- 
is conditioned by its point of view, however, and 
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the description so far has been mainly in terms of move- 
ment— that ever present factor in the allocation of activities 
among urban locations.^ Other observations might begin 
v?ith the physical improvements and the succession of uses 
to which they are put and the conditions in which they are 
maintained: in other words, in terms of growth and obsoles- 
cence. From this point of view, the most obvious patterns 
are seen in the buildings themselves. It is also possible to 
build upa general picture out of the separate descriptions 
of a number of activities. An observer interested in a par- 
ticular kind of business would see the patterns of establish- 
ments which are directly engaged plus connected patterns of 
related or linked establishments. A fairly complete picture 
would require the piling up of a mimber of such partial des- 
criptions, like a group of transparent overlays on the map. 
any one of which can be picked out for close attention with 
the rest serving as background. 

Description of urban relationships has been set forth 
here in two phases: comprehensive , taken from some gen- 
eralized viewpoint, and detailed, based on the active rela- 
tionships of a particular group of establishments. The com- 
prehensive picture is necessary to give shape to the whole, 
but It Is likely to be oversimplified, since activities are 
everywhere intermingled, with entirely unrelated establish- 
ments side by side (except in residential areas or in very 
limited locations such as a single building). The set of 
detailed pictures, on the other hand, can be confusing or 
overly specialized. Both types of approach will be pursued, 
therefore, since neither is adequate by itself. 

The physical setting has not been stressed in this gen- 
eral picture of the downtown area and its various centers 
of activity. The entire description might be repeated with 
primary emphasis on the physical setting in each location, 
that is, in terms of the buildings utilized, their type, age, 
fitness for use, surroundings, and so on. The resulting pic- 
ture would be rather more complex than that sketched above, 
largely because of the succession of uses which occurs 
inevitably, sooner or later, within each building. Description 


* The reUttenships between tand-based acttvibes and the daily movement of 
persons and goods among urban locaboas are thoroughly treated in Robert B. 
Mitchell and Chester Rapkin. Urban Traffte (New TerJe, 1954). 
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of the present scene> based on physical structure8> might 
well begin with the most recent construction or with its 
counterpart— the deterioration of structures in well-located 
“old" areas which are ripe for rebuilding. 

The most active “new“ center is the site of the old 
Broad Street Station, demolition of which cleared the way 
for expanding the major concentration of office buildings 
around City Hall. Near Rittenhouse Square is another active 
center of new construction, in a number of high-rent apart- 
ment houses. In older locations the picture is complicated 
by the succession and consequent mixture of different activ- 
ities, with the result that there is often scant consistency 
between type of structure and present use. The availability 
of residences for conversion has been mentioned frequently. 
In areas of mixed activities where low rent is a prime con- 
sideration, there seems to be almost no limit to the variety 
of uses to which old buildings are put, especially by small 
establishments. 

In the “Old City" east of Seventh Street, for example, 
the buildings are predominantly old and narrow, many of 
them structurally unsound, most of them nonfireproof. Yet 
the location has excellent advantages and the old buildings 
are very actively utilized by a great mixture of different 
kinds of business establishments. This is the center for 
shipping offices, tied together by linkages with each other, 
with the Customs House at Second and Chestnut, and with 
the warehouses along the waterfront. Here are found nu- 
merous specialized groups of wholesalers: those dealing in 
foods are near lower Dock Street, wool just to the north, 
apparel mostly north of Market and west of Third, and 
metals to the north of Arch. All are intermingled with other 
wholesale groups and manufacturers and retailers. Most of 
these overlapping groups of activities are residual, dating 
from the past development of the city when the entire com- 
mercial activity of Philadelphia was contained within this 
area, its center drifting no more than half a mile in two 
centuries, from the waterfront to Independence Square, until 
the “leap" to the present nucleus near City Hall was ac- 
complished in the decades around 1900, A strong secondary 
center remains at Independence Square, anchored by large 
insurance firms, but much space was left vacant all over 
the “Old City’ area, especially in its eastward parts, and 
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much of this space has been taken over by new firms, at- 
tracted by the low rent that goes with over age buildings in 
run-down environments. 

A generous portion of Philadelphia's rich heritage of 
historic buildings is found in the “Old City": fine houses, 
churches, and public buildings dating from the mid-eight- 
eenth and early nineteenth centuries. This area is a living 
museum of commercial building types from the timber- 
framed warehouse of Ben Franklin's day to the latest plate- 
glass and stainless steel shop front. Examples remain from 
each successive wave of boomtime construction, each in 
the “high style" of its own period: formal Georgian in hard- 
burned red brick, the headers shiny black, with classic de- 
tail at entrances and windows: Greek fronts, their wide 
openings framed in massive granite, with severely elegant 
moldings, as a rule, but sometimes vigorously crude as if 
demanding a bigger setting than the narrow, bustling street; 
granite fronts increasing in vigor at the mid-century, taking 
on Gothic detail: the "General Grant" with its bulgy orna- 
ment. much like the ornate furniture of that day; cast iron 
fronts, first as more economical substitutes for hewn 
granite posts and lintels, then as entire facades in any de- 
sired style; the bank architecture of the 70's and 60's, 
striving for individuality of expression in no style at all; 
big loft buildings In the Roman-arch brick masonry of the 
80 ’b and 90's; and then the “correct eclectic" detail that 
swept the country after the Chicago Fair In 1893. 

The entire eastern end of downtown Philadelphia (the 
“Old City") has been declared a Redevelopment Area by the 
Planning Commission, with extensive changes projected, 
first of which is the clearing of two malls opening out the 
blocks north and east of Independence Square. These new 
open spaces will greatly enhance the value of frontage on 
the adjacent streets, hut they will also become barriers to 
the free shifting of land uses. The mixture of activities 
crowding the old buildings east and north of the malls will 
become relatively isolated from the more central area. It 
will be interesting to observe which activities will tend to 
remain and which will migrate In the near future. 

"The Triangle" (between the Parkway and West Market 
Street) has also been declared a Redevelopment Area, with 
a mixture of activities In obsolescent buildings In its western 
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part somewtat similar to that in the eastern part of the 
“Old City." What to do about the confusion of activities and 
accommodations in such areas is a question for ■which there 
is no easy ans-wei. The Penn Center project opposite City 
Hall comes on the crest of a wave of demand for centrally 
located space, and it will dominate its own surrotindings by 
further intensifying the present high concentration of busi- 
nesS'Office activities nearby- The surrounding areas of 
mixed activities will remain much the same, no doubt, but 
puzzling as before. 

OBJECTIVE MEASURES 

The foregoing descriptions of central Philadelphia have 
been brief and sketchy, but spinning them out at length would 
only add descriptive detail; the objective basis would still 
be lacking for comparing the advantages of different loca- 
tions or comparing the importance of different activities. 
Subjective impressions gained from direct observation are 
valid enough, but they need to be bolstered (and they may be 
contradicted] by quantitative measures. As an example of 
the enrichment which even the crudest measurement can add 
to description, the following illustration is derived from 
figures on daytime population in central Philadelphia. 

It was estunated that more than half a million persona 
per day enter the area between Vine and South Streets.® Of 
these, about two-thirds use the bus and trolley and subway 
lines of the Philadelphia Transportation Company; nearly 
one-fifth enter by auto, truck, or taxi, and the remainder 
(about one-seventh of the total) by railway or interurban bus. 
The majority (69 percent of the total) come into the in- 
tensely built-up central rectangle bounded by Arch, Seventh, 
Locust, and Eighteenth Streets, an area approximately one- 
fifth of the total. Of the number entering the more con- 
centrated core area, the proportion using the Philadelphia 
Transportation Company’s lines is still about two-thirds of 
the total; automobiles account for somewhat less, and rail- 
roads and interurban buses a somewhat higher proportion. 

^ Philadelphia City PUnmng Cornimasion Chart. 1950. Sources: Preluninarf 
Estimate (com Origui and Deattnalioa Survey, 1947; alao iniormation from 
railroads and Philadelphia Transportation Company. 1949, 
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In the surrounding areas the bus and trolley lines are by far 
the most important and automobiles are much more impor- 
tant than in the center, while subway and interurban buses 
become almost negligible. The comparative figures are as 
follows: 


Total 


Percent- 


Core Percent* Re- Percent- 
age meinder age 


P.T.C. bus or trolley 
P.T.C. subway 
Auto, truck, taxi 
Railroad 
Interurban bua 


194.600 37.5 88.S00 

157,500 30.5 146.400 

101.100 19.6 48.000 

43.000 8.4 43.000 

31.700 6.0 29.700 


24.8 106.300 61.6 
41.2 11,100 6.4 
13.5 53.100 30.8 
12.1 

8.4 2.000 1.2 


All 

Table 1. 


528.100 100.0 355.600 100.0 172.500 100.0 

TRIPS TO CENTRAL BUSINESS DISTRICT 


These figures suggest some general observations regard- 
ing the relative Importance of different modes of travel in 
different parts of the downtown area. In the congested center 
the subway is most effective; in the surrounding areas, the 
more dispersed bus and trolley lines play more important 
roles and the automobile is also utilized more freely. Some 
Idea of the distribution of the daytime population is also 
given by these figures; the concentration per unit area in 
the congested core is more than eight times as great as in 
the surrounding parts. 

The importance of the railroad stations to the central 
city, frequently mentioned in foregoing pages, does not 
seem to be borne out by the daytime population figures. It 
may be that the importance of the stations is residual, de- 
riving from an earlier time before other means of travel 
were so fully developed as they are now, or it may be that 
the explanation lies In the relatively more important roles 
played by those who come by train compared with those who 
come by other modes of travel. In any ease, the center 
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around Broad and Market Streets is an area where banks 
and business offices predominate and executives abound. 

The point to be stressed here Is not that the railroads are 
less important than might have been anticipated on the 
basis of general observation, but that possession of the 
numbers themselves enables us to raise the question “why" 
and direct our further observations toward achieving a 
firmer explanation. 

Another general measure of concentration in the cen- 
tral area can be stated in terms of the bulk of the buildings. 
In a study made in 1949, an equivalent floor area ratio for 
all nonresidential uses was computed for each block. The 
space per block was nearly three times as great in the cen- 
tral rectangle (Arch, Seventh, Locust, Eighteenth) as in the 
surrounding blocks between Vine and South Streets.^ 

The combination of these figures showing average con- 
centrations (of daytime population and of floor space) in it- 
self indicates that space is used very differently in different 
parts of the downtown area. In the center the daytime popu- 
lation per unit of floor space is nearly three times as high 
as it is in the surrounding parts. In other words, the center 
is an area used intensely by people. The converse of this— 
that the prevailing activities in outer areas are those re- 
quiring the handling of goods— is not directly apparent from 
the figures. The fact is. however, that wholesaling and 
manufacturing and shipping facilities, all activities with 
much space devoted to goods handling, account for a con- 
siderable share of the outer area. 

Differences between the central and outer parts of the 
downtown area were depicted in the boldest strokes in the 
foregoing example. More detailed description could be 
achieved readily enough by further subdivision into smaller 
units, revealing further contrasts and relationships as the 
different characteristics of subareas are compared. Of 
course, contrast is enhanced as smaller units of area are 
examined. For example, the daytime population per unit 
of floor space is undoubtedly much greater in the few blocks 
around City Hall than the average for the entire central 
area. And since many of the largest buildings are also 

^ PbtUdelphia City PUnnins Commisnoii. PhiUdetohla Central District 
Study (Philadelphia, 1950). 
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located here, pedeatrian traffic is extremely heavy and re- 
tailing is also a flouriahing activity. Further examination 
of the activities and structures which occur in this area will 
reveal as many characteristics as may be desired. 

The differentiation of characteristics for each location 
can become an enormous undertaking, but it is only by sys- 
tematic measurement of activities in each subarea and re- 
lationships among them that the entire organism of the city 
center can be described in terms that will bear analysis. To 
locate the establishments constituting any given kind of busi- 
ness and to trace the linkages which make up its important 
activity patterns would be relatively easy. But this connotes 
a total background against which each particular descrip- 
tion is set. The difficulty consists in building up a compre- 
hensive description out of individual activities of all sorts 
while giving each its due value. 

It will be the task of the next few chapters to build up 
methods for quantitative description and comparison of all 
the land-based activities that occur over the entire central 
area. The basic data for these methods will consist of 
block-by-bloek listings of establishments, classified as to 
kind of business. 


SUMMARY 

The picture of cl^^ing land uses in central Ph iladel- - 
phia which has been presented in this chapter is anything 
but complete. Only enough detail has been supplied to show 
that the arguments of previous chapters can be tested in an 
actual situati on; only enough background has been given to 
relate the center to its region, historic and at present. 

These few examples suffice, however, to demonstrate that 
patterns of physical accommodations (streets and open 
spaces and buildings and public improvements) are by no 
means fixed, but that they are built up in different locations 
in response to the changing needs of urban activities as these 
develop. 

There is a natural lag in the response of physical im- 
provements to the demand which brings them about, since 
buildings take some time to plan and construct. New build- 
ings, moreover, are usually provided in response to clear 
demand from strong business firms well able to pay the 
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price, and also free to shift locations. It is very common 
for buildings (and their neighborhoods as v/ell) to become 
obsolete long before their physical usefulness has been im> 
paired. Run-down localities are those from which the more 
vital activities have moved; only after income falls off is 
the building itself allowed to deteriorate. 

The interplay of activities and their accommodations in 
the various locations of central Philadelphia which has been 
briefly described here might be spelled out in much more 
detail, throwing light on many questions concerning urban 
resources and their utilisation. Before proceeding with 
more description and analysis, however, methods will be 
devised for measuring and locating patterns of activities as 
they occur on the map. Only then, with quantitative descrip- 
tions which can be evaluated and compared objectively, will 
analysis of the interplay of activities and their accommoda- 
tions be resumed. 



MEASURES OF LAND-USE PATTERNS 


A very rich mine of basic information on the down- 
town activities of a large city was opened up by a study 
^made recently in Philadelphia.^ The Institute for Urban 
Land Use and Housing Studies of Columbia University col- 
laborated in the design and execution of this study, which had 
for its immediate objective the answering of these planning 
questions: 

1. What is the difference between the present inventory 
of land, building space, and street frontage in the central 
district of Philadelphia and the future requirements thereof 
in 1960 and 1980? 

2, What kinds of patterns and relationships exist among 
establishments using space in the central city, and how can 
these patterns be expected to change by I960 and again by 
19807 

3. What may be anticipated aa to the geographical dis- 
tribution of types of establishments by subareas within the 
central city, taking into account both the present pattern of 
land use and the probable effect of public improvement and 
redevelopment projects? 

In the course of answering these questions, an inspec- 
tion census was conducted in the spring of 1949, in which 
each establishment was listed by location and by kind of 
business. Data from the commercial and industrial survey 
made in 1934-35 by the Works Progress Administration 
were also tabulated as a basis for charting changes in land- 
use patterns. These tabulations formed the groundwork of 
that study, which is largely a presentation of findings that 
bear on the three questions. 

The same data will be used in the present study as a 
basis for developing measures of locational characteristics 
of central district establishments of different kinds. Such 
chaiacteTistics as degree of ctmcentraVion and location and 
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drawn where these n\iinbers fall off sharply (see Figure 8A). 
So defined, the central district encompasses a somewhat 
broader area than the popular “downtown" conception, which 
is generally limited to the most concentrated area of com- 
merical structures. The broader definition of the central 
district gives scope for the more concentrated central ac- 
tivities and for others not so concentrated and not quite so 
centrally located. It includes the entire “Old City" area of 
Colonial times and ample space for further expansion of 
the present concentrated core of commercial buildings. 
Within it may be traced the shifting of central activities 
from the first settlement near the Delaware to the center 
at Independence Square and to the new Penn Center develop- 
ment west of City Hall. 

Land-use patterns can be analyzed most effectively on 
the basis of equal areas— on a rectangular grid for example. 
The C.P.C. Blocks which form the groxindwork of this study 
are, with a few exceptions, rectangular, but they vary con- 
siderably in area. Much of the difficulty is removed, how- 
ever. by consolidating a few tiers of the smaller blocks. 

This was done in the present sudy by combining four nar- 
row tiers of blocks into two tiers of average width. The 
north and south boundaries were also modified slightly to 
conform with census tract boundaries. The resulting dia- 
grammatic map (Figure 8B) shows a total of 264 blocks out- 
side of parks, as against 377 in the original study. The 
blocks are all shown as equal squares, which is not strictly 
true, but the discrepancies have at least been relegated to 
the outlying blocks, where they will have little bearing on 
land-use patterns. All data in the present study are related 
to this key map. Some descriptive detail is thus lost, but 
‘this is more than offset by the gain in simplicity and ease 
of comprehension— especially when comparisons are to be 
made between different activities and their combinations. 

In Figure 8C the position of the central district is shown, 
relative to the entire city and a few outlying centers. 

MAP DISTRIBUTIONS 

The relative importance of different kinds of business 
within each block is readily seen In a tabulation, by blocks, 
of establishments and floor space. For showing relation- 
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ships between blocks, however, or relationships between the 
different locational patterns taken by different kinds of busi> 
ness, it is necessary to make use of maps, since maps can 
show at once not only “how much" but “where." 

In Figure 9 a portion of the tabulation of establishments 
is spread out over the diagrammatic map {Figure 8B) to 
show the total number of establishments in each block. The 
full tabulation of establishments in this form would require 
a separate map for each kind of business. The tabulation of 
floor space would require another complete set. Indeed, any 
characteristic or measure which can be shown block by 
block may be plotted on such a map. 


HWSaaBOBBQBBElQnSHUBaB 
.—iMBBHnnBHHBangBB HgHBHa 

■□BBIBaaBBElHnBQiaQEaDBBDBBBn 
IOBSCQnE]DIS!|Si;SBQGaBElGnE3taDQC3 
JnBDnBBBEHHgBBBtaHHHBHEEBa 

□□osEiEieEiiEinEinQianEiBaeBiaianan 


Note: There arc 28S occupied htocke. inclodirg Independence Square (C6) 
with iti public baildiBft. 

Figure 9. MAP DISTRIBUTION OF ESTABLISH- 
MENTS, NUMBER IN EACH BLOCK. ALL 
KINDS OF BUSINESS, 1949 


This map (Figure 9) conveys several definite impres- 
sions regarding location and distribution of establishments. 
Blocks with the greatest number of establishments, for ex- 
ample, are mostly concentrated near the intersection of 
Broad and Kiarket Streets, while a minor concentration is 
seen near Independence Square (Block E6). A fairly high 
level (roughly 100 per block] is maintained across the 
middle of the map from Rlttenhouse Square (Block Dl$) 
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almost to the Delaware River, and the locations of lower 
density levels can be sensed by poring over the numbers. 

A full set of maps showing distributions of establishments 
and floor space will be found in Appendix A. 

But study of Figure 9 by itself can reveal only impres- 
sions of density at best— impressions much like those which 
result from a general familiarity with the concentrating of 
business activities in the central district. What is required 
is a standard basis for deriving expressions of location, 
concentration, etc., for a given kind of business so that 
characteristics of business groups can be adequately de- 
scribed and systematic comparisons can be made between 
them. Of course mere numbers of establishments cannot 
suffice for explaining urban activities and relationships, but 
the establishment count does provide a ready beginning. 
When expressions for measuring mapped distributions are 
developed on the basis of the data shown in Figure 9, then 
other attributes may be brought into the picture, such as 
gross sales, number of persons employed or served, and 
volume of goods handled. Any of these might be appropriate 
for a location study of a particular business group for which 
these data are available, but for tbe present aggregative 
study we shall be content with estimates of numbers of es- 
tablishments and amounts of floor space alone. 

Levels of Density 

Numbers of establishments per block in Figure 9 range 
from 1 to 755, Abeginningtowardorganiaed grouping wiU be 
made by picking out the most concentrated blocks and succes- 
sive "layers" of lesser concentration in regularly descending 
order: over 400 per block. 400 to ZOl, 200 to 101.... The number 
of blocks in each group in given in Table HA; the accumulated 
^■total number of blocks at each level is given in Table IIB and 
Figure lOA shows this grouping of blocks plotted on the map. 

This table (also Figure tOA) reduces the mass of num- 
bers in Figure 9 to manageable proportions by telling how 
many blocks occur in various groups. But the divisions are 
arbitrary and would not apply to other distributions unless 
the range of numbers happened to be much the same as this 
one. For systematic description and comparison of various 
groupings of estsWisfunenfs and of various other attributes 
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A. Distribution of 
Establishments by Blocks 
Number per Number of 
Block Blocks 

Over 400 
400 to 201 
200 to 101 
100 to SI 
SO to 26 
25 and under 
Table II. 


B. Cumulative Distribution 
ofEstablishments by Blocks 
Number per Number of 
Block Blocks 

More than 400 7 

More than 200 21 

More than 100 46 

More than SO 109 

More than 25 191 


14 
2S 
65 
84 

92 I and over 285 

DISTRIBUTION OF ESTABLISHMENTS. 
ALL KINDS OF BUSINESS, 1949 BY 
NUMBERS PER BLOCK 


of location It will be necessary to have simple expressions, 
methodically derived* What rational basis for groupings of 
blocks wilt answer these purposes effectively? 


Distribution Diagrams 


The most fruitful approach is first to consider the full 
distribution of establishments among all of the blocks in the 
central district. In Figure 11 the ntimbers of Figure 9 are 
plotted on a percentage basis, starting with the block having 
the greatest number and adding less dense blocks in turn. 
Each point on this curve represents a single block, except 
that where two or more blocks have the same number of es- 
tablishments the intermediate points are omitted. Thus the 
vertical spacing of points Is at equal Intervals while the 
horizontal spacing decreases continually— in this case from 
755 per block (3.5 percent) to 1 per block (0.005 percent). 
The full calculation for this distribution curve is described 
in Appendix C. Of course no such degree of detail as this 
will be needed in the simplified expressions which are 
sought. The complete distribution curve is used here to 
show the basis for the abbreviated expressions. 

The fullness of the curve Is an indication of the degree 
of concentration, for if all blocks had the same number of 
establishments the curve would become a straight line along 
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Percent 



Figure 11. DISTRIBUTION CURVE: CUMULATIVE 
PERCENTAGES OF ESTABLISHMENTS 
AND OF BLOCKS. 1949 


the diagonal from 0:0 to 100:100. Along this line 10 percent 
of blocks would contain 10 percent of establishments, 10 per- 
cent of blocks would contain 20 percent of establishments, 
and so on. Unequal distribution appears as a curve below the 
diagonal, with the area between diagonal and curve indicat- 
ing the degree of concentration. 

The shape of the curve, i.e., successive changes in 
slope, indicates the nature of the distribution in its various 
parts. Thus for a very heavy concentration in a few blocks 
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allow for comparisons between different areas unless these 
are somehow “standardized" aa to size. 

For comparative study of mapped distributions, the full 
curve is not required; a few points will reveal its shape 
well enough. Thus the divisions of Table IIB and Figure 
lOA are indicated on Figure 11 at the points representing 
the 7th, 21st, 46th, 109th, and 193d blocks and repeated on 
the simplified curve of Figure 12. 

But these divisions are still arbitrary. A systematic 
arrangement is needed; for example, the division of total 
establishments into equal groups. This is simple to manip> 
ulate and gives comparable results for different groupings 
regardless of the numbers involved. The only question is, 
how many divisions should be made? 

Concentration Groups 

The simplest division of the distribution curve is into 
two groups. In the present case (reading from the curve of 
Figure 11), half of the establishments are contained in 12 
percent of the blocks. This one measure (the ordinate of the 
curve at its mid-poi nt) gives a good basis for comparing dif- 
ferent coneentratiana. while the corresponding group of 
blocks picked out on the map states in the simplest terms 

whgre the more concentrated blocks are Iocated.7 In this 

stuqy such a group of blocks is called a median concentra- 
tion group (Figure 13). 

For many purposes the most useful division is into 
three groups. This is the simplest basis on which the 
"shape" of the distribution curve can be measured (by or- 
dinates of two points) and groups of blocks at successive 
levels of density can be located on the map. this study 
such groups of blocks are called one-third concentration 
group and two-thirds concentration group (Figure 14). 

These maps. Figures 13 and 14, show where the con- 
centrations are located, and they also measure, by per- 
centage, the degree of concentration— thus expressing both 
where and how much. 

These groupings by halves and by thirds are extended 
in Table III to six equal divisions of establishments and are 
set out again in the simplified curve of Figure 15. Maps 
corresponding to all these divisions ere given in Figure 
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34 Block!. ll.S^ofToUI. 

Figure 13. MEDIAN CONCENTRATION GROUP 
(CONTAINING HALF OF TOTAL ES- 
TABLISHMENTS) FOR ALL KINDS OF 
BUSINESS. 1949 

lOB on page 92. parallel with the original arbitrary group- 
ing of Table 11 and Figure lOA. 

This grouping by sixths (in Table III and Figures 103 
and 15) is as simple as the first arbitrary groupings (in 
Table II and Figures 10 and 12). In fact it amounts to little 
more than a respaeing of the original divisions on an equal 
basis so that each group of blocks contains an equal number 
of establishments, as may be observed by comparing Fig- 
ures 12 and 15. Moreover, a regular grouping, whether by 
sixths or by thirds or by halves, has considerable advan- 
tages: standard application to various kinds of map distribu- 
tions, easily derived measures of concentration, relative 


A. Oxtribution o( B. Cumulative Oiatribution 

Eetabllshmcnl! by Blocks o( Establishments by Blocks 


roups of Blacks 
Containing 

Number of 
Blocks 

Croups of Blocks 

Number c 
Blocks 

Up to 1/b 

6 


6 

1/6 to l/J 

10 

l/i 

16 

1/3 to 1/2 

18 

l/Z 

34 

1/2 to 2/3 

35 

i/i 

69 

Z/i to 5/6 

59 

S/i 

128 

5/6 to ToUl 

157 

Totsl 

285 


Table Ul. DISTRIBUTION OF ESTABLISHMENTS, 
ALL KINDS OF BUSINESS, 1949 BY SIX 
EQUAL DIVISIONS 
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Percent ot ScUbllehmenU 


1/S UBleeht, S.i«ofTftUt 
2/S; Bleckt, |4.2««fT»ul 

Figure 14. ONE-THIRD AND TWO-THIRDS CON- 
CENTRATION GROUPS (CONTAINING 
ONE-THIRD AND TWO-THIRDS OF 
TOTAL ESTABLISHMENTS) FOR ALL 
KINDS OF BUSINESS. 1949 


ease of statistical treatment, and so on. And of course the 
comparative measures are more readily derived and ap- 
plied when the grouping is by thirds or by halves. 

One or the other of these simplified groupings, which- 
ever best suits the case in hand— thirds as in Figure 14 
or by halves as In Figure 13— 'Will be used throughout this 
study for describing and comparing the distribution pat- 
terns of different kinds of business and relating them to 



Figure 15. SlhfPLIFIED DISTRIBUTION CURVE, 
BASED ON EQUAL DIVISION OF ES- 
TABLISHMENTS 
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various characteristics o£ the different locations in the cen- 
tral business district. In somes cases it will be necessary to 
consider the most concentrated or the least concentrated 
locations, and for these the groups at the one-sixth level or 
the five-sixths level will be used. 

In any case, it is to be noted that the simplified ex- 
pressions derived from equal groupings represent two dis- 
tinct phases of the reality behind the distribution of estab- 
lishments; the spread of establishments among locations, 
as shown on the map, and the characteristics of the distribu- 
tion without regard for location, as shown in the curves. 

Index of Concentration 

It has been seen, in Figures 1 3 and 14, that the number of 
blocks in each concentration group, expressed as a percentage 
of totalblocks, is an ordinate of the distributioncurve. In this 
study the index of concentration is computed from the ordi- 
nates for the third points (as In Figure 14) as follows: 



In the simplified curve of Figure 16, its degree of con- 
centration is indicated by the shaded area, and this may 
be expressed as a fraction of the area of the entire tri- 
angle, which is half of a unit square or .5. 

The area below the curve, made up of a triangle and 
two trapezoids, all having a base of 1^, is: 

1/3 « ./4 + 1/3 . + Ifi « . ,/3 + b/3 + c/6. 

The index area, between diagonal and curve, is: 
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.5 - (a/^ + b/& + c/6). 

The index of concentration is the “index area** divided by .5, or: 

1 - 2 (a^ + b/j + c/6). 

For the distribution of establishments on which this discus* 
slon is based (Figures 9 through IS) there are no vacant 
blocks, so that ordinate “c“ in Figure 14 is 100 and the index 
of concentration, expressed as a percentage, is: 

100 - 2 (5.6/3 + 24.2/3 + 16.7) or 46.8 

This index, which represents (he area of the full dis- 
tribution curve of Figure 11, is of course only a crude meas- 
ure of that area. However it is readily set up in connection 
with concentration groups by thirds, which will be among our 
chief tools for analysis and therefore always at hand. For 
the purpose of comparing the relative concentration of dif- 
ferent distributions this Index Is entirely adequate, as in- 
deed the Index derived from a single measure (as in Figure 
13) would be.^ 


Comparison of Two Groups 
Establishments and Floor Space 

Up to now the distribution based on number of establish- 
ments has been studied. How does the distribution based on 
floor space compare? 

Map distributions, by sixths, of establishments and 
floor spkace are given in parallel columns in Figure 17 
together with the simplified distribution curves in which 
each successive point represents the number of blocks in 
the corresponding map. The maps and the curve in the es- 
tablishments column are repeated from Figures lOB and 15 
for easier comparison with the distribution in the floor-space 
column. The latter distribution was computed directly from 
the mapped data (similar to Figure 9) by selecting in turn 

^ Wbcn meaiuring the curve at a aingle point, the middle 
ordinate, 'm.* ia derived from the median conecntratioD 
(roup and the index area (diagram at right) becomea a 
trUngle. The area of thlt trUngte ia 1/T (,S - m). Divid- 

ing br the half aquarc gives .5 - m for the index of con- 
centration. in the present case, (see Figure 13), the in- 
dex of concentration Is .5 • .{ IS or .3S 

I i.fl j 
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the blocks having the greatest floor space up to each desig- 
nated level, that is, one-sixth, one-third, one-half, etc., of 
total floor space for all blocks. 

It is at once apparent from Figure 17 that the distribu- 
tion based on establishment count is considerably more con- 
centrated, in other words, that more blocks are required 
at each level of concentration to make up the requisite frac- 
tion of total floor space than are required for the correspond- 
ing fraction of the total number of establishments. These 
differences in concentration are expressed by their indexes, 
shown on the distribution curves at the bottom of Figure 17, 
that is, 46.6 for establishments and 37.0 for floor space. 

It also becomes apparent, when the groups at each level 
are matched, that their location patterns are quite different. 
Much of the difference is caused by the lower concentration 
on the “floor space" side but in no case are all of the “es- 
tablishment" blocks included within the "floor space* group. 
Before analyzing these differences it will be necessary to 
develop some techniques for measuring and comparing the 
mapped distributions. 

MEASURES OF LOCATION 

The diagrammatic maps in this chapter can be used to 
form an impression of where the major concentrations and 
successive levels of concentration are to be found. And, as 
always with data of any intricacy, the firmer impressions 
are gained from simplified statements. Thus the detailed 
numbers for each block in the central district {see map. 

Figure 9) can reveal only a general impression at best, 
while the most simplified version (the median concentration 
group depicted in Figure 13) is most definite. The sequence 
of maps at successive densities by sixths (Figure 17} con- 
tains more detail than will be needed, as a rule. A single 
map showing two levels of concentration (one-third and two- 
thirds Concentration groups. Figure 14) is sufficiently de- 
tailed for all except the most refined analysis. 

The position and extent of any one of these groups of 
blocks can be estimated fairly well by eye. However, for 
purposes of analysis it is important to standardize, to use 
systematically derived measures, wherever possible, 
rather than to depend on subjective judgments. Several 
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definite measures will be developed in the next few par- 
agraphs. 


Center of Gravity- 

Each block in an assemblage can be located readily 
by measuring from coordinate base lines. Th* "standard 
blocks" of the Philadelphia City Planning Commission, for 
example, are all numbered In relation to Broad and Market 
Streets. (See Figure 8A on page 88.) A more convenient 
origin for measurement, however, is a point one-half block 
south and one-half block east of the lower right corner of the 
map. The center of the first column of blocks as numbered 
for the present study (see Figure 8B) is thus one block to 
the left of the origin, the second column is two blocks dis- 
tant, and so on. The distances of the tiers of blocks also 
agree with their numbers, starting with the lowest. This is 
illustrated m Figure 18, which pictures the median concen- 
tration group tor i\oor space, the central map ol Figure ITB. 

The sum of any group of blocks may be represented by 
an equivalent mass located at the center of gravity for the 
group. On the assumption that all blocks in the group are jl 
of equal weight, the distance to their aggregate center is // 
found by dividing the number of blocks into the sum of them 
distances from the origin.^ ■/ 

Thus the shaded square ui Figure 18. with an a rea of 
5,5 square block s, represents the en tire group of 55 blocks; 
and Its cent er is at the c enter of f jravitY entire grou p. 

But partial groups can also be represented separately. The 
entire group of Figure 18, for example, is made up of two 
virtually separate subgroups, and the center of gravity for 
the entire group falls in the relatively empty space between 
them. A more realistic picture of this situation might be 
given by designating the subgroups separately. These are 


* A more refined method of determining the center of |r»»»ty of this group 
would be to assign auitable weights to the separate blocks, those occurring 
In the first sixth being weighted most heavily, and so on. Thus in Figure 18, 
the total weights for three groups of blocks might be taken as equal the II 
blocks comprising the first sixth (Figure 17B), the tq additional blocks mak- 
ing up the first third, and the 25 additional blocks making up the entire me- 
dian concentration group. The position of the center of gravity, on this 
'weighted' basis is somewhat west and aoutb of the 'unweighted* result. 

coordinates 10.8 and 8.0. 



CENTER OF GRAVITY. MEDIAN CON- 
CENTRATION GROUP FOR FLOOR 
SPACE. ALL KINDS OF BUSINESS. 1949 


represented in Figure 18 by the open squares with areas 
proportional to the 29 blocks and 26 blocks in the subgroups, 
divided at Tenth Street. 

Density Profiles 

In the course of computing the center of gravity for a 
group of blocks, the number of blocks in each column is 
counted: likewise the number in each tier. These numbers 
along the baselines of the map, when represented graphically 
become profiles showing the density of the entire group as 
measured along each axis. This is illustrated in Figure 19. 

It is as though all the blocks shown in the diagram had slid 
down, piling up on the baseline to form a west-east profile 
and again (starting with their original position on the map) 
that they had been slid to the right like the beads on an abacu 
to show a profile along a north-south line. 

Radius of Dispersion 

One comparative measure of map distributions remains 
—a measure of the average extent oI the pattern of blocks 
constituting a concentration group. This may be defined as 
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Figure 19, DENSITY PROFILES, MEDIAN CON- 
CENTRATION CROUP FOR FLOOR 
SPACE. ALL KINDS OF BUSINESS, 1949 


the average distance of alt blocks in the group from the 
center of gravity for the entire group. It is a measure of the 
scatter or spread of a group of blocks at a given level of 
concentration taken around their center of gravity. 

The density profile of Figure 19 provides the data for 
this measure, the calculation for which begins with the loca- 
tion of the center of gravity itself. The average distance is 
obtained by computing separate components from each pro- 
file, The horizontal (west-east) conponent H is the sum of 
the products of blocks in each column times their horizontal 
distances from the center of gravity divided by the total num- 
ber of blocks. The vertical (south-north) component V is 
similar, taking the number of blocks in each tier times its 
vertical distance from the center of gravity, and again di- 
viding the sum by the total number of blocks,® The radius 
of dispersion is the diagonal of a rectangle having these 

^ Theic same components could be determined with a fair degree of accuracy 
by looking at each half of each density profile (Figure 19) and making a care- 
ful estimate by eye of each partial center of gravity. Such a visual determina- 
tion will be sufficiently sccurate for most purposes. Where greater refine- 
ment is desired, the relative weights of blocks can be taken into account as 
mentioned In footnote 4, page lOZ. 
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Figure 20. RADIUS OF DISPERSION, MEDIAN CON- 
CENTRATION CROUP FOR FLOOR 
SPACE, ALL KINDS OF BUSINESS. 1949 


horizontal and vertical components as sides. This radius 
provides a simple measure for making comparisons among 
various groups. Moreover, when the components are taken 
into account, a simple measure of the shape is also provided 
by the ratio of V to H. An ellipse is used here to represent 
this shape, as it is more clearly distinguished against the 
background of horizontal and vertical lines. Both radius and 
ellipse are illustrated in Figure 20 for the same group of 
blocks used in the two previous figures. 

The ellipse might be related to the horizontal and verti- 



Figure 21. CONSTRUCTION OF CIRCUMSCRIBED 
ELLIPSE 
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cal components of the radius of dispersion by inscribing it 
within the rectangle of dimensions 2H and 2^, or it might be 
circumscribed. The circumscribed figure was chosen as 
neater, in that the ellipse passes through the point which 
defines the radius of dispersion. Construction of circum- 
scribed ellipse IS illustrated in Figure 21, 

Representation of a scattered group of blocks by a single 
shape (rectangle or ellipse) is a rather extreme abstraction 
in which all individual details wash out and only a size and 
an idealized shape remain. In Figure 20, for example, the 
virtual separation into two groups and the different shapes 
of these are disregarded. If the two groups were treated 
separately, as suggested above at Figure 18, the left-hand 
group would be seen as a squat ellipse with its major axis 


vertical, and the right-hand group would appear a 
out ellipse along Market Street.^ 


ALTERNATIVE MODES OF MEASUREMENT 


The techniques developed in this chapter for dealing 
with survey data have been predicated on a grid of equal- 
sized blocks. The resulting diagrams are quite detailed and 
will enable comparisons to be made between groups of blocks 
representing different kinds of activities, such, for example, 
as different kind-of-busmess groups, discussed in Chapter 
III, or the two ways of recording activities which are illus- 
trated by Figure 17. that is, number of establishments and 
amount of floor space. 

For some purposes, however, the block is too large a 
unit for analyzing location: for other purposes the block data 
are overly detailed and a bolder picture based on groups of 
blocks will be preferred. Moreover, it is frequently im- 
possible to allocate data to regular grids. But where the 
survey units are irregular as. for example, in census 
tracts, it is possible to derive satisfactory measures by 
suitable modifications in the techniques already described. 

The block as a unit is not sufficiently detailed in the 
case of a group of closely linked establishments, which tend 


^ The •pprozlmate dimeniions ol ellipses representing the subgrou 
ure 20, estimated visually from the profiles (see footnote 5). are ai 
for the left group. V/tf * I.T/l.S ■ 1,1 and for the right-hand group ' 
1.0/2.5 * O.d. 
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Figur« 22, CONCENTRATION CROUPS ON A GRID 
OF NINE BLOCKS PER UNIT, ALL 
KINDS OF BUSINESS, 1949 


to locate side by side or across the street from each other 
rather than back to back in the same block. A concentration 
of such establishments located along two or three blocks of 
a single street would be “diluted* by the other establish- 
ments in the four to six blocks in which they occur. Pairs 
of opposite block fronts would be preferable as units of 
location in such cases, but this is equivalent to a diagonal 
grid with twice as many units of area as our maps. Such 
fineness of detail is best reserved for study of local areas 
rather than for the general statements that are being sought 
in this study. 


Large-Scale Grids 

For a quick general view of location wUhxn a fairly wide 
area, a map unit somewhat larger than a single block will 
provide a more satisfactory picture. Thus the simplified 
statement made by Figure 17 is farther simplified in Fig- 
ure 22. where the block-by-block numbers of the original 
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Figure 23. ONE- THIRD AND TWO-THIRDS CON- 
CENTRATION CROUPS AND INDEXES 
OF CONCENTRATION ON GRIDS OF 
TWELVE BLOCKS PER UNIT. BY NUM- 
BER OF ESTABLISHMENTS, FOR ALL 
KINDS OF BUSINESS, 1949 

data are grouped into a grid having nine blocks to the unit, 
a total of 32 map units compared with the 280-odd blocks 
of the basic map. 

Figure 22A gives the distribution at six levels as be- 
fore and also gives the location of the increment at each 
level. Much of the detail which was glossed over in Figure 
17 is lost entirely in Figure 22. but the latter is easier to 
compute and much more readtiy comprehended. 

In Figure 22B the median concentration groups are 
singled out, comparable with the middle pair of maps in 
Figure 17. The general expression embodied in the right- 
hand diagram of Figure 22B (the “floor space” column) Is 
seen to conform quite well with the ellipse in Figure 20. The 
degree of concentTatlon, however, shows up quite differently 
when using the larger grid. As always when numbers are 
grouped, the contrasts are diminished and so the indexes 
of concentration in Figure 22C are considerably lower than 
those in Figure 17, 

Fine differences are not caught on coarse screens. At 
the same time, the sfmpiffied version is largely shaped 6y 
the positioning of the screen itself. This is illustrated in 
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Figure 23 where the establishment count has been regrouped 
twice into grids having twelve blocks to the unit, once with 
the screen units positioned horizontally and again vertically. 
The somewhat different results are caused by the posi- 
tioning of the grids and depend on whether certain concen- 
trated groups of blocks fall within a single map unit or be- 
tween two of them. Even the indexes of concentration work 
out differently. 

The shift to a large-scale grid is roughly equivalent 
to the use of grouped averages in graphs representing time 
series, where a sequence of five-year averages, for ex- 
ample, can give a simpler picture by eliminating yearly 
fluctuations. In either case, whether data are spread out 
on a two-dimensional map or plotted as a line on a chart, 
the shape of the simplified version is largely determined 
by the arbitrary position of the dividing lines. This ar- 
bitrariness can be overcome by applying moving averages 
to mapped data, by methods to be described in the following 
paragraphs. 


Smoothing of Mapped Data 

The successive levels of concentration with which we 
have been dealing (as in Figures 17 and 22) suggest contours 
on the map to represent them in a more generalized form. 


ti lo ri 

I It 3* as 
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Figure 24. 


ADJUSTMENT OF BLOCK NUMBERS. 
TAKING ACCOUNT OF FOUR ADJA- 
CENT B1X3CKS 
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C«««t%Uu4 At«t« 

th* Mar* C«e««atraU4 Hallal 

T«Ul e«tibtl«b(n«it«, 1441 

Figure 25. ADJUSTED MEDIAN CONCENTRATION 
GROUP 


However, the numbers vary so considerably from block to 
block and the resulting outlines of concentration groups are 
so broken that some method of smoothing must be worked 
out before contours can be drawn. A basis for this averag- 
ing is suggested by the across-the-street relationship noted 
above on pages 106 and 107, 

The establishments in any single block might be located 
on any one of its four sides, and some of them are likely 
to be closely related to establishments across the street. 
But our data ate not recorded for individual block fronts, 
if they were, each total block value would be derived from 
the sum of the numbers on its sides. However, the recorded 
values can be adjusted in a manner consistent with the ideal 
situation. The process Is described In Figure 24 for nine 
blocks in the southwestern part of the central district, 
centering on Block D18 (see Figure 9, page 89). The num- 
ber in each Mock (Figure 24A) is averaged with the num- 
bers In each of the four adjoining blocks (Figure 24B) and 
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Utltm«Att, by Thirdt. (149 



Note Adjusted areas are de- 
rived by 'two-dimensional 
averages'* applied to the 


Figure 26. ADJUSTED CONCENTRATION GROUPS, 
BY THIRDS 


the adjusted block number (Figure 24 C) is derived from 
the sum of the four averages. Thus, in adjusting the num- 
ber for a given block, the original number is counted four 
times, the number in each adjoining block once. The empty 
park blocks, as D19, are left empty. Along the north and 
south borders of the central district, the number for each 
adjoining block across the line is assumed to be equal to 
the block which is being adjusted. 

This entire process of smoothing irregular numbers 
over a rectangular grid may be rationalized in terms of 
moving averages applied to fluctuating line diagrams; in 
the present instance, the lines would be profiles plotted 
from the sequence of numbers in each tier or column of 
blocks. The adjustment described in the paragraph just 
above and in Figure 24 Is tantamount to applying two-cell 
averages to each profile, in each direction, and averaging 
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Not«: These 26 Areas were used In the sMlysls of space re* 

qulraments made for the Philadelphia City planning Com- 
mission in 1949. 

Figure 27. IRREGULAR GRID AREAS 

the results at each block. Or, by analogy, the adjustment 
can be explained in physical terms as the process 'Mhich 
would take place on a three-dimensional model wheretn 
each block la represented by a prism of damp sand, with 
heights proportional to numbers. On weathering' ^and in 
the higher piles would slump into adjacent lower piles and 
the hollows would be filled in to some extent. On such a 
physical model the adjustment could not, of course, be con- 
fined to the across-the-street blocks; there would be ad- 
justment across corners as well. Such an adjustment in 
all directions can be matched arithmetically by setting down 
the averages at each intersection of the surrounding blocks 
and again averaging the four corners of each block to arrive 
at the adjusted block figure. By this method each block in 
question is counted four times, the across-the-street blocks 
twice, and the corner blocks once. The general result*^ is 

^ The four-block procet* applied lo the nucnbers 
in Figure 24A would rcaull Is the set of adjusted 
numbers to the right, instead of the numbera in 
Figure 24C. 


8S 156 224 

113 167 

39 70 104 
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an even greater smoothing of irregularities than that pic- 
tured in Figure 24; the peaks are more blunted, the hollows 
more filled in. The former method is preferred, however, 
because the across-the-street relationship is considered 
most important and also because the computation is simpler. 

The process described in Figure 24 was repeated for 
the entire central district, and new groups of blocks at 
successive levels of concentration were picked out (as de- 
scribed at page 95, “Concentration Groups") to derive the 
generalized areas containing one-third, one-half, and two- 
thirds of all establishments, as pictured in Figures 25 and 
26. These adjusted concentration groups are naturally more 
coherent and continuous than the original concentration 
groups depicted in Figures 13 and 14 (page 97). The very 
compactness of the adjusted groups makes it possible to 
draw contours to represent levels of concentration. The 
index of concentration is also diminished when the block 
numbers are smoothed; that is. more blocks are required 
at each level to contain the given fraction of total establish- 
ments,^ 

The shapes of the concentration groups in these figures 
are somewhat generalized, but not in the broad, oversimpli- 
fied strokes of Figures 22 and 23. Rather they convey much 
the same sense of reality, although with less confusing 
detail, as do Figures 13 and 14. 

Irregular Map Units 

Systematic measurement of land-use patterns has been 
greatly facilitated throughout the present study by the reg- 
ular grid on which the data were recorded. But subdivision 
of maps into irregular units is rather more common. Cen- 
sus tracts, for example, with their invaluable data, and the 
political divisions (such as precincts and wards) used in 
many cities as statistical units are usually quite irregular. 

In fact, it is frequently desirable to set up unequal groups 
of blocks as study units, these groups conforming to the 
locations taken by activities of various kinds. This was done, 

® Had the second method el smootUns been followed (see footnote 7), the cob> 
ccntratlon Index would have been rvm lower and (he eoBcentrattea (roups 
•I'lhtly Ur|er, with somewhat more compact euttlaes. 
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for example, in the original field study made by Alderson 
and Sessions for the Philadelphia City Planning Commis- 
sion, where a grid of 26 units (containing from 6 to 26 blocks 
each) was set up for comparing locations of land uses and 
their changes.^ 

The concentration group technique developed In this 
chapter can be applied to irregular subdivisions by taking 
account of average densities, that is, the n umber per u nit 
ar e.a fnr each eu hdiviaiow. Thus in designating the one-third 
c oncentration grou^ the map unit with the highest density i s 
t ^eiT first and othe^ are added until their total number 
comes as near as possible to one-thi rd of the tota l for the 
entire central district. When the data by grid j ^as is 
processed in this manner, the o ne-third and tw^thirds con - 
centratlon groups appear as in Figure 27. By this method 
both large and small map units are properly accounted for. 

SUMMARY 

Means have been developed in this chapter for de- 
scribing and analyzing the whole interweaving fabric of urban 
activities in terms of land use, as patterns of establish- 
ments on the map. Measures ol these patterns have been 
devised for comparing their locations, their degrees of 
concentration, or the extent of their dispersion. With these 
devices for empirical measurement it will be possible to 
test hypotheses as to locational relationships among activ- 
ities and to verify subjective impressions. Thus the meas- 
urement of mapped survey data— the chief concern of this 
chapter— can be tied In with key locations in the geographic 
history of the central district, with the transit network, 
with areas of new or outworn buildings, and as many more 
as may help to explain the workings of the central district 
as a whole. These methods of measurement are facilitated 
by regular blocks of the Philadelphia central district, but 
they are not dependent on regular map units. The conclud- 
ing section of this chapter deal-^'''‘'‘'^**nodlflcation of tech- 
niques to suit irregular map / \ 

The block data used in th* C ‘ ab- 
stracted from the full \ -epre- 
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sent. The processing of these «iata for analysis requires 
further abstraction and the choice of method will therefore 
depend on the purpose of the analysis. Any number of at- 
tributes of urban activities might he taken as bases for 
study of location. In the present study, however, all the 
measures to be used will be developed from block-to-block 
distributions of establishments and floor space. 
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LOCATIONS OF BUSINESS GROUPS 

T Ihis chapter will be concerned with making comparisons 
between groups of blocks. These may be either groups 
representing different kinds of business or groups rep- 
resenting different attributes of a single kind of business. 

OVERLAPPING OF TWO GROUPS 

Some of the measures developed in Chapter VII may be 
compared directly. These are expressed as a definite ratio 
(index of concentration), position on the map (center of 
gravity), or distance (radius of dispersion). These meas- 
ures express certain locational characteristics of irregular 
groups of blocks, concentration groups, for example. In ad- 
dition to these comparative numerical measures, concen- 
tration groups can also be compared by observing the ex- 
tent to which they coincide or overlap. As before, measures 
both of degree and of position will be derived. 

General Case 

Comparison of locations taken by two different groups 
may be expressed in terms of the blocks in which both are 
found together and those in which each is found by itself. 

The general case of two overlapping groups is stated dia- 
grammatically in Figure 28, where “Croup A" and “Group 
B" represent blocks in which characteristics "A" and “B" 
are counted as important. The cluster of blocks common to 
both groups is called “Product" and designated “(AB)." Un- 
combined blocks are designated “A alone” or “B alone”. 

The entire combination of blocks is called “Sum.” 

The extent of overlap can be variously expressed as 
ratios between the various terms of this diagram. Two ex- 
treme cases are to be noted, however, in which some term^s 
of the diagram may disappear or become identical. One ex- 
treme occurs when the groups are entirely separate, with 
no overlap (no product). In this case all of the blocks in 
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Product (AB) « Croup A ♦ Group B 
minu*: 

( A •lone + B •lone ) 

Sum s Croup A * Croup B • (AB) 

■ A alone * B alone + (AB) 


Figure 28. TWO OVERLAPPING GROUPS. GEN- 
ERAL CASE 


each groupare deeigpalcd “alone*. At the other extreme, all of 
the blocks In the smaller groupare conUined in the larger (sum 
equalto larger group and none of the blocks fn the smaller group 
occurring alone). The ratios between the various terms arc 
best Illustrated by an actual case (Figure 29), 


An Illualration of Overlapping Croups 
(Establishments and Floor Space) 

The two overlapping groups In Figure 29 are taken from 
the map distribution, by sUtha (Figure 17). The median 
concentration group by establishment count (the middle dla- 
gram of Figure 17A. 3d blocks) is substituted for "Croup 
A of the general case depicted In Figure 28 and the corre- 
sponding group by floor space count (Figure 17B. 55 blocks) 
Is substituted for “Croup B.“ The 30 blocks common to 
both groups, conUinlng all but four of the “establishment" 
group and a little over half of the “floor apace" group, show 
'“■'""‘eeMon per block on both counts. 
The Meek, left out of this common group are at a com- 
^tatively high level on one count and low on the other. The 
blocks designated "alone" are therefore not merely margln- 
al to the common group but strongly characteristic of those 
activ lie, which show up a. Urge numbers of compar.lively 
small esUbllshments, on the one hand, or as a comparative- 
ly small number of large e.Ubliabmenls on the other. The 
purely numerical relationships embodied in this situation 
can be expressed In the form of Figure 28 by substituting 
the numbers from Figure 2?. Thta is done In Figure 30. 
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^EslabbsKmenl" Blocks olooe •Floor Spsce*' Blocks slons 



■Figure 29. OVERLAPPING GROUPS OF BLOCKS, 

ESTABLISHMENTS AND FLOOR SPACE. 
1949 



Product s 88% el Group A 
s 58% ol Croup B 
s 51% of Sum 
s 30% at ( Croup A 

* Croup B ) 


A Blooe - 12% ol Croup A 
B Blooe s 45% of Group B 
Sum s 66% of (Group A 

♦ Croup B ) 


Figure 30. MEASURES FOR OVERLAPPING GROUPS, 
FROM FIGURE 29 
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Questions of location of the blocks represented by the 
various terms of this diagram must be referred to the 
mapped data. 

This method for comparing establishments and floor 
space will serve as an example, to be repeated later in 
comparing other map groupings. The situation depicted in 
Figure 29 itself will now be utilized to express the general 
location of a business group’s mam concentration. 

Combined Core (Establishments and Floor Space) 

The two component groups in Figure 29 may be taken 
as expressing two phases of locational needs of establish- 
ments; A, the need for proximity to other establishments 
or essential services, and B. the need for relatively large 
floor space. In the superimposing of both groups we have 
a complex expression embodying both phases. To sum- 
marize this situation, that is, to illustrate the effect of both 
the establishment count and iloox-spsce distTibution, either 
the 30 blocks common to both groups (product) or all 59 
blocks (sum) could be used. The 30-block cluster gives a 
compact expression of relatively high concentration, but it con- 
tains quite different proportions of the two participating groups! 
a fairly high proportion of the establishment blocks, but only 
about half of the floor space blocks. The 50-block cluster, on 
the other hand, contains all of both groups, although it Is 
strongly shaped by the floor-space configuration. 

The larger cluster of blocks^the sum of concentration 
groups representing distribution of activities by number of 
establishments and by floor space— will be termed combined 
core in this study. Thus the entire cluster of 59 blocks in 
Figure 29 represents the locations utilized by all kinds of 
business at the median level. Similar combined cores can 
be set up for each kind-of-business activity. These might 
be taken at any level (see Figure 17). The median level is 
chosen as sufficiently inclusive without being unwieldy. But. 
whatever the level, the combined core has the inherent limi- 
tation that it expresses primarily the component group with 
the lower concentration and, therefore, the large number of 
blocks. Thus in the present example the floor-space group 
predominates, while the establishment group merely adds a 
few additional blocks. 



LOCATIONS OF BUSINESS GROUPS 


121 


So long as this limitation is kept in mind, the combined 
core concept will be extremely useful in making compar- 
isons between different kind-of-business groups. For ana- 
lyzing the characteristics of individual kinds of business, 
however, the discrepancies between the components (estab- 
lishment and floor-space groupings) become important, since 
it is these discrepancies that highlight the special charac- 
teristics of each particular kind of business. 

COMPARISON OF COMPONENT GROUPS 

The method of comparison developed above and illus- 
trated in Figures 29 snd 30 will be applied to a number of 
different activity groupings in order to evaluate relation- 
ships between them; to answer, for example, such questions 
as these: Towhat extent does the concentration for a partic- 
ular kind of business fall within the corresponding group of 
blocks determined by all kxnds of business? Do the locations 
of two different kinds of business overlap strongly or do they 
tend to locate separately? Within a given kind of business, 
what are the different locational characteristics of estab- 
lishments at different levels of concentration? And for all 
of these, where do the concentrations and their combinations 
occur? 

Relationship of Each Group to the Aggregation 

Application of the method to the first of the above 
questions is illustrated in Figure 31, which shows, in the 
right-hand column, the combined cores for six major kinds 
of business and, in the middle column, each of these super- 
imposed on the combined core for all kinds—the 59 blocks 
of Figure 29—the reference core. In the left-hand column 
are shown the blocks for each kind of business which fall 
outside of the reference core. The underlying data for this 
set of maps are, of course, the tabulation of establishments 
by number per Mock and by floor area which was men- 
tioned at the beginning of this chapter. Up to this point the 
maps and tables are all based on the summation of all busi- 
ness establishments. With Figure 31 we are beginning to 
deal with the separate business groups and with ftinctional 
relationships between these various members of the central 
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district anatomy— relationships which we shall examine more 
carefully in later chapters- 

The set of maps in Figure 31 gives a rather full pic- 
ture of the disposition of major acUvities in the central 
district of Philadelphia. For example, the right-hand col- 
umn shows the relative locations of each major business 
group and (by the number of blocks in each) a simple meas- 
ure of their degree of concentration. The central column 
shows the degree of conformity of each of these major 
groups with the aggregation of all of them. This is ex- 
pressed (at the right of each map) as the percentage of 
blocks in each major group which fall within the reference 
core for all kinds of business. The maps in the left-hand 
column, by showing the blocks which fall outside the refer- 
ence core, point up those locations which are especially 
characteristic of each separate activity. These are gen- 
erally scattered, but some fairly coherent areas show up, 
especially in Manufacturing and Wholesaling with Stocks. 

Certain broad similarities between groups are also 
revealed, especially In the combined blocks of the middle 
column. Thus Manufacturing and Wholesaling with Stocks 
occupy much the same area, and so do Business Services 
and Consumer Services, while Wholesaling without Stocks 
appears to fall almost entirely within both of the latter 
latter groups, 

The percentages in Figure 31 express one numerical 
relationship between each major business group and the 
entire aggregation of them, that is, blocks in each product 
as percentage of blocks in each group. Another useful re- 
lationship is: blocks in each product as percentage of blocks 
in the reference core. These two sets of percentages are 
compared in Table IV, lines 3 and 4. (The first three lines 
of Table IV are, of course, repeated from Figure 31.) The 
percentages in line 3 express the degree of conformance of 
each group with their aggregation: the percentages in row 
4 express the relative importance of each group in the make- 
up of their aggregation. Thus, for example, Wholesaling 
without S tocks (W-) IS entirely within the core but occupies 
a relatively small part of it (100 percent and 22 percent) 
while Wholesaling with Stocks (W+) has only about half of 
its blocks within the core, hut these account for nearly one- 
third of it (52 percent and 31 percent). 
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Niunber of blocks 


M W+ W- Bj C, R 


1) Total in each group SO 3S 


1} 2S 43 51 


2} Combined with core 30 18 


20 23 31 


Percentages 

3) Bach group (Krte 2 

divided by line J) 

4) Aggregation (line 2 

divided by 59) 


60 52 100 80 54 61 

51 31 22 34 39 53 


Table IV. COMBINATIONS. SIX KINDS OF BUSI- 
NESS WITH AGGREGATION OF ALL 
KINDS (reference core of 59 blocks) 


The same procedure followed above and illustrated by 
Figure 31 and Table IV could be used for comparing any 
single group of blocks with others. For example the manu- 
facturing group might be compared with each of the major 
groups or each of its component subgroups might be com- 
pared with manufacturing as a whole. Each single com- 
parison is. of course, a specific application of the general 
case diagrammed in Figure 28. and the numerical expres- 
sion of each comparison may be stated as one or more ratios 
between suitable pairs of symbols in this figure. A fairly 
complete list of possible ratios is given in Figure 30, while 
the ratios most suitable for comparing several groups si- 
multaneously are those listed in Table tV. 

Centers of Gravity and Density Profiles 

The map at the top of Figure 32 shows the reference 
core (for all kinds of business, repeated from Figure 31) 
with its center of gravity. Also plotted are the centers of 
gravity for each of the six business groups pictured in Fig- 
ure 31. The density profiles for the reference core are 
drawn adjacent to this map, while below are the six profiles 
for each kind of business group, together with the positions 
of the center of gravity of each. The position of the center 
of gravity for the reference core is also repeated at each 
group and a smoothed profile (two-cell moving average) for 
the reference core is superimposed on the individual pro- 
files. 

In Figure 32, therefore, the six major groups are again 
compared with their aggregation, but now the comparison 
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All Klod* 
.of Botine** 



Figure 32. CENTERS OF GRAVITY AND DENSITY 
PROFIl-ES FOR SIX MAJOR BUSINESS 
GROUPS COMPARED WITH AGGREGA; 
TION OF ALL KINTC OF BUSINESS, 1949 
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is concerned with location rather than with the degree of 
conformance between groups. Certain major concentra- 
tions within groups become especially clear in the west- 
east profiles. In Wholesaling with Stocks, for example, a 
heavy concentration in a few columns of the easternmost 
blocks (not a high area in the reference profile) appears 
much more important than the low density of the remainder 
of the profile for this group. A glance at the character- 
istics for this group as displayed in Figure 31 will confirm 
the impression that this locality (a warehouse district) 
might well be considered separately from the remaining 
locations in which wholesaling with Stocks is concentrated. 

Major concentrations within groups are also to be ob- 
served in Wholesaling without Stocks and Business Services 
but these fall within the reference profile and to a large ex- 
tent their map positions conform with the aggregation (the 
reference core, see Figure 31). Rather noticeable “outside 
groups" appear in the south-north profiles: Manufacturing 
to the north and Consumer Services and Retailing to the 
south. These may also be inferred from the maps of blocks 
not in combination, the left hand column in Figure 31. 

In the density profile technique we have a simple means 
for discerning gross relationships which may be described 
in detail and analyzed by studying the overlapping on the map 
of the participating groups. 


Compon«ntt 


Kinds of Business 
Aggregauon (all kinds) 
Manufacturing 
Wholesaling with Stocks 
Wholesaling without Stocks 
Business Services 
Consumer Services 
Retailing 


HoriaonUI 

(H) 

4.SS 

3.8) 

3.35 

2.78 

4.51 

3.3) 

3.80 


Vertical 

(V) 

l.M 

1.49 

2.0T 

1.13 

1.48 

1.89 

2.12 


Ratio 

(V/h) 

.30 

.39 

.61 

.41 

.33 

.57 

.S6 


Radius of 
Dispersion 



4.22 

3.94 


3.83 

4.3S 


Table V. RADIUS OF DISPERSION, WITH HORIZON- 
TAL AND VERTICAL COMPONENTS FOR 
AGGREGATION OF ALL KINDS OF BUSI- 
NESS AND SIX MAJOR BUSINESS GROUPS 
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Radius of Dispersion 

The radii for the groups with which v/e have been deal- 
ing are shown in Table V together with their horizontal and 
vertical components, also the ratio between them. These 
numbers give dimensions to both the size and shape of each 
corresponding grouponthemap— the same groups which are 
illustrated by the right-hand column of maps in Figure 31. 

The size of a group in terms of its radius of dispersion 
is not necessarily correlated with the number of blocks in 
the group. The latter is a measure of concentration and, in 
general, the radius will be smaller for the more concen- 
trated groups (those with fewer blocks), but when the blocks 
comprising a concentration group are scattered, the radius, 
as a rule, will be large. 

Concvntraiton In<le** of O>»per*iof|b 

Asgret«tion 4 TS 

high 4S W- W> 3.0 lew 
.41 B, C, 3.8 

.38 »♦ »♦ 3 9 

3S C, M 4.2 

.32 M R 4 35 

low .32 R B, 4.75 high 

* As indicattd by number of block* in combined core. Figure 31. 

The eomputatien it detertbed on page 99. note 3. 

*• From Table V. 

Table VI, RANK COMPARISON OF GROUPS: CON- 
CENTRATION AND DISPERSION 

When the six groups are listed in rank order by both 
measures (concentration and dispersion, Table VI) only 
Business Services is very much out of line, since it has high 
concentration and also a large radius, due to its widely dis- 
persed blocks. Consumer Services is also out of line, with 
relatively low concentration and low radius. That is, al- 
though there are many blocks in this group, most of them 
arc located in a compact group. 

SUMMARY 

Methods have been developed in this chapter for com- 
bining and comparing the concentration groups which are 
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used to characterize activities of various kinds. Thus, for 
example, the inherently different patterns for a single kind 
of business as derived from an establishment count versus 
a floor space count are compromised by using a combined 
core of blocks in which both counts are represented. 

Whether for comparing separate attributes of a single 
kind of business (e.g., number of establishments and floor 
space per block as revealed by survey data) or for compar- 
ing two different kinds of business, the overlapping of 
blocks in each group can be analyzed numerically, (Fig- 
ures 29, 30} or part-whole relationships can be stated by 
comparing component groups of activities with their ag- 
gregations (Figure 31). Thus groups of blocks for each 
kind of business can be compared by determining the per- 
cent of each that is contained in the corresponding group for 
all kinds of business (Figure 31) or by comparing locations 
of their centers of gravity (Figure 32). Any number of com- 
parisons can be made— depending only on the purposes of 
analysis. 

These techniques for comparing locations could, of 
course, be applied to any group of Mocks whatever, for com- 
paring them and relating them to specific locations such as 
custom house or bank, railway station or freight terminal. 
They may be used to relate traffic and land use as described 
in Urban Traffic by Mitchell and Rapkin.^ Perhaps their 
most useful application is in giving a quick summary picture 
of change between successive time periods by comparing, 
for example, the patterns revealed in Figures 31 and 32 
based on data for 1949 with similar figures based on 1935 
data. 


New York. 1954. See Chapter VIIL 
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MULTIPLE COMPARISONS 

P ATTERNS of central district establishments as they 
appear on the map are results of a sorting process in 
which specific needs of each establishment for space 
and location are matched against the available accommoda* 
tions. The underlying activities change continually during 
this process, with corresponding changes in establishments 
and their linkages. The physical setting is also modified but 
more slowly, since its structures are fixed and relatively 
permanent. 

The continually shifting panorama of land uses may be 
considered static at a given time— at the time, for instance, 
when a new establishment is set up and its location relative 
to other establishments and to transportation is determined. 
Each new establishment fits as best it can into a known pat> 
tern of several related establishments which are inter- 
spersed among many others having the same general re- 
quirements for location. But the older establishments may 
have had different requirements and linkages, even different 
kinds of activities, at the time when they were formed, and 
their locations may be no longer suitable. The resulting ag- 
gregation of related and unrelated land-use patterns, some 
fairly stable, others shifting, is inevitably jumbled. 

How are the actors to be identified in this continuing 
play of ever-changing activities among ever shifting groups 
of establishments? What is it that can be traced through the 
continually forming and dissolving sets of relationships 
which lie behind the changing patterns and land use? 

REALIGNMENT OF MAJOR GROUPS 

The estabhshm.ent, as unit for analysis, is most readily 
classified by major business groups; but, when the character 
ol functions performed by establishments is examined, it 
may become necessary to seek new principles of classifica- 
tion. Broad categories of land use tend to separate into sub- 
groups which have more in common with other subgroups 
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than with their own parents. A department store, for ex- 
ample, as its business expa&ds, will set up a separate ware- 
house from which bulky items are delivered to the custom- 
ers. Or a wholesaler dealing m, say, household equipment 
will set up a salesroom for taking orders, apart from the 
main warehouse estahlishment. Both warehouses are much 
alike as far as handling of goods is concerned, and the 
wholesaler's display room is much like the corresponding 
space in the department store as far as taking orders is 
concerned. Both branch establishments might be class- 
ified as business services, that is, serving other units of 
the same business, but one handles goods and the other deals 
with people. Facts such as these will have to be taken into 
account for identifying and understanding the changing roles 
of establishments in the Interplay of central district activ- 
ities. 

During the data-gathering period of the Philadelphia 
study it became apparent that Wholesale Trade was actually 
composed of two separate groups of establishments: those 
maintaining stocks on the premises and those operating 
without stocks. These two groups were found to be located 
separately and, in the course of the study, each was treated 
as a major group. But the Wholesaling without Stocks eat- 
egory, as expressed by its combined core, is located almost 
entirely within the Business Services concentration of blocks 
(see Figure 31 on page 123). fn fact. Wholesaling without 
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Stocks might better be classified as a subgroup of Business 
Services instead of being set op as a separate category. 
When this is done the Business Services group is modified 
but slightly, and the overfall relationships become an inter- 
play between five groups instead of six. These five groups, 
shown in Figure 33, are identical with those in Figure 31 
with the exception of Business Services, which now in- 
cludes establishments classified as Wholesaling without 
Stocks. 

This realignment will form the basis for further anal- 
ysis in the present study. The entire arrangement provides 
a somewhat more balanced set of components and relation- 
ships than was the case with six groups. The new combina- 
tions are summarized in Table Vll, derived in the same 
manner as Table tV on page 124. 

Combinations: Five Business Groups 

The picture of major activities in the central district 
of Philadelphia presented so far has been largely concerned 
with concentrations of establishments classified by different 
kinds of business, their disposition on the map, and their 
relationship to a corresponding concentration for all estab- 
lishments taken together. Up to this point there has been 
little comparison of the different groups with each other, 
although it has been noted that the methods outlined are 
entirely appropriate for making such comparisons. The 
relationship of each kind-of-business concentration with each 
of the others can be studied more readily, however, by 


Number of blocks* 

1) Tout In sack |r< 
Z) Combined siilh c 


SO 3S 24 43 Si 
30 IS 21 23 31 


PercenUges: 

3) Each group (Unc Z 

dirldcd by line I) (0 S2 SS S4 61 

4) Affrfftlioa filar Z 

dWlded by 59> 51 31 41 34 55 

Table VIL COMBINATIONS, FIVE KINDS OF BUSI- 
NESS WITH AGGREGATION OF ALL 
KINDS (reference core of 59 blocks) 
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than with their own parents. A department store, for ex- 
ample, as its business expands, will set up a separate ware- 
house from which bulky items are delivered to the custom- 
ers. Or a wholesaler dealing in, say, household equipment 
will set up a salesroom for taking orders, apart from the 
mam warehouse establishment. Both warehouses are much 
alike as far as handling of goods is concerned, and the 
wholesaler's display room is much like the corresponding 
space in the department store as far as taking orders is 
concerned. Both branch establishments might be class- 
ified as business services, that is, serving other units of 
the same business, but one handles goods and the other deals 
with people. Facts such as these will have to be taken into 
account for identifying and understanding the changing roles 
of establishments in the interplay of central district activ- 
ities. 

During the data-gathering period of the Philadelphia 
study it became apparent that Wholesale Trade was actually 
composed of two separate groups of establishments: those 
maintaining stocks on the premises and those operating 
without stocks. These two groups were found to be located 
separately and, in the course of the study, each was treated 
as a major group. But the Wholesaling without Stocks cat- 
egory, as expressed by its combined core, is located almost 
entirely within the Business Services concentration of blocks 
(see Figure 31 on page 123). In fact. Wholesaling without 
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Figure 33. FIVE MAJOR BUSINESS GROUPS, 1949 
(COMBINED CORES) 
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Retailieg Con»urr«r Services Business Services 

Figure 35. BLOCKS WITH A SINGLE KIND-OF- 


BUSINESS CONCENTRATION, 1949 


tions are shown in Figure 36: the elosely related pairs in 
Figure 36A and the most central group of three (B^R-C) in 
Figure 36B. This latter group of bleclcs virtxially pinpoints 
the most active area In the central district. 

The overlapping ellipses on each map in Figure 36 are 
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means of a single map on which each group is indicated by 
a distinct symbol. 

In Figure 34 the five business groups of Figure 33 are 
superimposed. The paired relationships of each group with 
the others can he counted on Figure 34 as readily as they 
could on the set of ten maps which would be required to show 
each pair separately (that is, combinations of the five maps 
of Figure 33, taken two at a tune). Moreover this map shows 
at once the locations characterized by a single activity 
(blocks having only one symbol) or by several, and from it 
can be derived spatial relationships between the various 
activity groupings. 

The majority of the blocks in Figure 34 (79 out of 129, 
or 61 percent) can he ascribed to one single group or an* 
other. The fact that a block is uncombined indicates that 



SOQ Manufacturing iff?) Business Services 

JlQRetaihBg 

350 Wholesaling 45 0 Consumer Services 
Figure 34. FIVE MAJOR BUSINESS GROUPS SU- 
PERIMPOSED, 1949 


it is clearly dominated by a single activity. The locations 
of these separate blocks are shown in Figure 35. 

The remaining blocks of Figure 34, those showing two 
or more kinds of business, do not represent ail possible 
combinations, but each kind is found associated with each 
of the others at least once. The more important combina- 
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Manufacturing 
Wholesaling 
Business Servt 


Pe 


rcenUge 


Percentage 
Combined with Others 


M 66 

40 60 

It 71 


Consumer Services 49 51 

Retailing 41 59 

Table K. PERCENTAGES. BLX3CKS ALONE AND 
COMBINED WITH OTHERS 


circled number in Table VIII and the total number of 
blocks for the group: the remaining blocks, represented by 
the percentages in the second column of Table IX, contain 
all of the combinations for each business group. 

The number of combinations occurring between any two 
business groups, as shown in Table VlII, will have a different 
significance to each member of the pair depending on the 
number of blocks in each group. As a basis for drawing 
comparisons, these numbers might be taken as: (1) the total 
number of blocks in each group, (2) the total number of com- 
binations In which each group participates, or (3) the total 
number of combined blocks in each group. Each basis will 
result in a different set of percentages. Taking the eleven 
blocks in which Business Services and Retailing occur to- 
gether as an example, these blocks represent: {1} about 
two-fifths of the total number of blocks for the one and about 
one-fifth for the other (42 percent and 22 percent). On the 
basis of (2) the total number of combinations in which each 
group participates, the same eleven blocks represent one- 
third for Business Services and one-fifth for Retailing (33 
percent and 20 percent). One the basis of (3), the total 
number of combined blocks in each group, the same eleven 
blocks represent two-thirds for Business Services and one- 
third for Retailing (65 percent and 37 percent). Compar- 
isons might be made on any of these bases; there appears 
to be little to choose between them as to their relative 
significance to the groups being compared. However, the 
second will be used, since we are concerned with combina- 
tions rather than with the number of blocks in which com- 
binations occur or do not occur. Thus in Table X the com- 
binations are restated as percentages of the total comblna- 
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TOTAL COMBINATIONS, FIVE 
GROUPS. 1949 
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not sketched at random but are drawn to scalcj propor- 
tioned to the spread of each major concentration as de- 
scribed inFigure 21, p. 105. with dimensions from Table V 
on page 126 (see “Radius of Dispersion," page 127), In a 
very general way the actual overlappings of the major ac- 
tivities are approximated by these ellipses, which may be 
taken as symbolizing the actual situation. 

MEASURES OF PROXIMITY 

Numerical expressions for comparing relationships 
between different kinds of business are derived from a 
simple count of blocks in which the different combinations 
ate found. Such a count is presented in Table VIII. The 
total numbers of the blocks in which each kind occurs is 
pven at the right of this table: the total number of blocks 
in each group and the number of each in which combinations 
occur appear at the left: the numbers of each kind standing 
alone (not combined) are circled. These last represent the 
same blocks as are shown in Figure 35. 

The total number of combinations in Table VIII is con- 
siderably greater than the number of blocks in which com- 
binations occur, since three or more are found together in 
many cases. This multiple overlapping is particularly no- 
ticeable near the center at Broad and Market Streets (see 
Figure 34), 

The percentage of blocks, for each group, in which each 
kind of business occurs by itself and the percentage of blocks 
in which the various combinations occur, are shown in Table 
IX. The first percentage is the ratio, in each case, of the 
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Diagrammatic Relationships 

It is at once apparent from Table XI that the strongest 
locational tie between groups is that of Manufacturing and 
Wholesaling (19 percent of all combinations, in the situation 
pictured in Figure 34). It is also apparent that the ties be- 
tween Wholesaling and the Services are insignificant (1 per- 
cent each). Other strong locational ties are those of Retail- 
ing with Manufacturing and with Consumer Services (16 per- 


W B C R Total 


Manufacturing 19 9 8 

Wholesaling I 1 

Business Services 11 

Consumer Services 
Table XI. RELATIVE PROXIMITY. 

OF BUSINESS CROUPS 


16 

6 

10 

17 100 

PAIRS 


cent and 17 percent). The five remaining pairs are all about 
average (around 10 percent). 

The three strongest combinations may be represented as 
a string of connected pairs: 

(SmSmSh© 

Continuing to add combinations in turn, the next two are 
those of Business Services with Retailing and Consumer 
Services: 


Adding the remaining combinations, excepting only the 
insignificant ties between Wholesaling and the Services, 
results in the diagrammatic framework of Figure 37. The 
dimensions in this diagram are roughly reciprocal to the 
percentages in Table XI and so represent the relative close- 
ness of the relationships. 

In Figure 37 as in the underlying tables it is seen that 
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tions in •which each gronp paiticipates (that is, the per- 
centages are based on the right-hand coluinii of Table VIII). 

Each horizontal line in this table expresses the relative 
strengths of the relationships between each group and the 
other four, in so far as these relationships take the form of 
two groups occupying blocks m common. The reciprocal 
relationship within each paired group is seen in the diago- 
nally opposite pairs of percentages, in ratios varying from 
1 : 1 to nearly 2 • 1. Thus, for example, the pair Manufac- 
turing and Retailing; each has 31 percent of its combina- 
tions in common with the other. Wholesaling and the Serv- 
ices also share blocks in equal proportions, but the numbers 
axe low (3 percent in each case). More typical are the un- 
equal proportions within pairs such as Wholesaling and Man- 

M W B C K Total 

Manuiacturtng •• H 17 15 )l 100 

WholaiiUng 57 " 3 3 27 100 

Buitntti Sarvieea 27 ) — 31 100 

Consumer! Services 21 3 31 •• 45 100 

ReUihng 3I IS 20 13 100 

Table X. PERCENTAGE DISTRIBUTION. COMBI- 
NATION or EACH KIND OF BUSINESS 
WITH EACH OTHER KIND (Read Across) 

ufacturing (67 percent and 37 percent) or Wholesaling and 
Retailing (27 percent and 15 percent). 

A measure of relative proximity among groups is 
readily derived from the table showing the number of times 
that each combination occurs. Thus, in Table XI, each com- 
bination is expressed as a percentage of the total number of 
combinations (by dividing each number in Table VIII by the 
total number of combinations, 105). 

Proximity of groups may be caused by functional rela- 
tionships (e.g,, linkages) between their establishments or it 
may result from mere suitability of location, such as the 
existence of proper accommodations and facilities at eco- 
nomic rentals. But, whatever the underlying causes, the 
percentages in Table XI do give an indication of the ten- 
dencies of various groups to locate together. 
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only Manufacturing and F etailing have significant ties with 
all of the other groups, while each of the services (B and 
C) relate to three and Wholesaling only to two. Of course, 
the separate parties in each of these paired relationships 
differ considerably in their degree of participation. This is 
demonstrated in Figure 38, where the diagram is the same 
but the numbers are from Table DC and X. 

In Figure 38 it is seen that Business Services is the 
most combined group with only 29 percent of its blocks 
standing alone, but Manufacturing is not far behind. Retail- 
ing is the most uniformly distributed among the others, with 
Manufacturing again a close second. Consumer Services is 
the most isolated group in that it has the greatest percentage 
of its blocks uncombined. Wholesaling is the least uniformly 
distributed. When pairs are examined the most balanced 
relationship is M-R. That is. each of these shares about the 
same proportion of its combinations with the other or nearly 
a 1 t I ratio. Almost equally balanced is the relationship 
between the Services (C-B) while the remaining pairs com- 
ing together at the Services are less balanced (C-R in a 
4 : 3 ratio and C-M, B-M. and B-R in ratios of about 3 : 2). 
Those in which Wholesaling participates (M-W, W-R) are 
least balanced, each in rougUy a 2 : 1 ratio. 

What can be said as to the meaning of the relationships 
that are summarized in this diagram? Are they typical for 
other central districts? How will this balance of relation- 
ships differ in subareas where one activity dominates? What 
differences will be revealed by separate examination of the 
components: distributions by number of establishments, and 
by floor space. (It is to be remembered that illustrations 
in this chapter are all based on combined cores, a meld of 
the two kinds of distribution.) 

Of course, the diagrams themselves can give us no more 
for Sure than statements of relative proximity, however 
much we may be tempted to read underlying causes into 
them. It remains to be seen how much these statements can 
be accounted for by functional relationships between estab- 
lishments or whether, in a given case, proximity is fortui- 
tous. For the present our objective extends no further than 
schematic description, both ample and flexible, for studying 
various combinations of activities within the central district. 
The figures and tables in this chapter can serve very well 
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Note Numbers represent proximity of pairs of activities, as in Table XI. 
Distances between symbols are reciprocals of these numbers. 

Figure 37. DIAGRAMMATIC RELATIONSHIPS 
AMONG FIVE MAJOR BUSINESS 
GROUPS. 1949 



Figure 38, CONSISTENCY OF RELATIONSHIPS 

AMONG FIVE MAJOR BUSINESS GROUPS 
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SCHEMATIC RELATIONSHIPS 

I N the course of developing measures of land-use patterns 
in the preceding three chapters, the only data used were 
the number of establishments and the floor area per block, 
classified as to kind of business. But these measures com- 
prise no more than the groundwork for describing and ana- 
lyzing urban relationships, no more than the means whereby 
activities of different kinds are located on the map in terms 
lli^t can be evaluated and compared. To build up on this 
groundwork a more thorough understanding of activities and 
relationships in the central district it will be necessary to 
bring in other attributes of establishments, attributes relat- 
ing to the functions actually performed, and to take accoimt 
of the pressures and limitations that make for changes in 
land use or that inhibit change. In other words, the location 
patterns of establishments which have been pictured in 
Chapters VII, VUt and IX are to be reexamined in the light 
of those activity systems and their accommodations which 
were discussed in Chapters 11, lU and IV. 

Before proceeding with detailed analyses of land-use 
relationships and their changes, the subject of the conclud- 
ing chapters of this study, the descriptive scheme already 
developed will be elaborated somewhat further. The sche- 
matic diagrams to be setup in this chapter are extreme sim- 
plifications of the actual complexities, but they will serve 
as a sort of skeletal pattern, to be flesbed out later with 
substantial data from real-life situations. 

RELATIONSHIP DIAGRAMS 

Locational relationships between the five major business 
groups have been traced by comparing their patterns of con- 
centration (Chapter VO) and measures of proximity between 
each pair of groups (Chapter IX). These measures of prox- 
imity suggested restatement of relationships between activ- 
ities in the diagrammatic form of Figures 37 and 38 . These 
figures, together with the relationships which they symbol- 
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as prototypes for statements of functional relationships be- 
tween groups, whether for the entire central district, for a 
small cluster of blocks, or for the establishments occupying 
a short length of street (both sides) where a special kind of 
business predominates, or even for stating relationships 
among the establishments housed in a single commercial 
building. 


SUMMARY 

The methods developed in Chapters VII and VIII for 
comparing business groups have been utilized in this chapter 
for comparing each major group with the others. A realign- 
ment in major groups was first made, however, in which 
their number was reduced to five. Locational relationships 
(combinations) between these are stated both on the map and 
numerically, in tabular form. The relative strengths of these 
numerical relationships are also made the basis for dia> 
grammatic statements which will be used for further study 
of relationships between major activities, both in the central 
district generally and in various localities within it. 
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merit in the representation of actual relationships; it serves 
rather in a formal way, as a list of the relationships that 
can exist. In practice each part of the diagram is treated 
separately, with measures pertaining to specific relation- 
ships. (See “Elements" at the right of Figure 39). These 
may be considered in two ways: flrst, as a cluster of dif- 


^holetsting 
Manufacturing 
Bufineaa Servicea 
Retailing 

Consumer Services 

Figure 39. GENERALIZED DIAGRAM OF RELATION- 
SHIPS AMONG FIVE MAJOR BUSINESS 
GROUPS 

ferent relationships pertaining to a single group or as those 
relationships pertaining to a single group or as those rela- 
tionships which are maintained between a pair of groups. 
Since some groups have tittle or no relationship with each 
other, the “shape" in each part of the diagram will vary 
greatly when measures are applied. This will be especially 
true when the diagram represents a limited area dominated 
by major concentrations of not more than two or three major 
groups, such, for example, as a manufacturing-wholesaling 
center or anarea shared by retail stores and office buildings. 

There is no magic, of course, in the number of groups 
which are taken as the basis for organising a study of rela- 
tionships between activities. Six major kinds of business 
were distinguished in the original survey on which the 
present study is based. ^ A much more elaborate classifica- 
tion might be required for some purposes, such, for ex- 
ample, as a study of linkages among all of the establish- 
ments concerned in the operation of the grocery chain de- 

* Th* tame cleincnti might he uted to repretent llnktgtt whieh «on»«rf« 

* tingle •tUhhihmcnt or the lluhtgc between two given etUbllthmentf. 

* tntludlng Wholesaling without Stoefct, now merged with Butinett Servleet. 
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ize, will be taken as the starting point for this chap- 
ter. 


Multiple Relationships 

The measures of relationship depicted in Figure 38 are 
abstracted from the data for the entire central business dis- 
trict. The same scheme, however, would apply to any spe- 
cific location within this district, the difference in each 
case consisting merely m the relative strengths of the ties 
between groups. But when a limited location is investigated, 
no more than two or three of the groups are found to be con- 
centrated there and several of the ties between groups are 
found to be insignificant. Thus, when studying specific loca- 
tions, attention will be focused on the separate elements of 
the diagram— individual groups and ties between pairs of 
groups. 

A general statement of relationships among five groups 
is given in Figure 39. Measures are disregarded in this 
diagram, or presumed to be all of equal strength.^ Other- 
wise the scheme is the same as in Figures 37 and 38. Each 
kind-of-business group is seen to be related to the other 
four, making ten paired combinations. Each member of a 
pair of groups is related to the remaining three, but these 
other relationships may have little bearing when the prime 
focus of our attention is the connection between the mem- 
bers of each pair. 

While the relationships between groups which were sym- 
bolized in Figures 37 and 38 had to do only with proximity, 
the same scheme would apply when expressing operating 
relationships such as linkage. Thus for the general case 
depicted in Figure 39, each connection (that is, each line 
between two groups) might represent the summation of 
linkages between all of the establishments in each pair. It 
would not be passible to equate all of the linkages for the 
ten pairs, however, since the same measures do not apply 
to all kinds of establishments. 

A symmetrical diagram such as Figure 39 has little 

• The sequence of groups In Figure 39 makes the adjacent pairs appear to b* 
more closely relaUd than the diagonal purs, but this cannot be helped where 
equality of relationship among fiee groupa is represented graphicstly. 
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B VM 



C Ps li. C 




Or any pair may be considered as the primary unit with the 
others playing secondary roles to each primary pair; 




These relationships are all alike schematically, with all 
'^dimensions'* in balance, so that all possible combinations 
can be considered on equal terms, whether attention is focused 
on one of the four groups or on one of the six pairs. 

When a case is taken for which measures exist, dlf> 
ferenees between groups or pairs of groups can be demons- 
trated. For example, the B group is most evenly distributed 
among the others and WM group is most uneven.'* Or in 
graphic terms, with the length of arrows representing 
“strength" of relationships; 


WM 6 



When a single pair is taken as primary, the relative impor- 
tance of the secondary groups can be shown by their placing: 



IS o( the distrlbations for the entire central district. Figure 
areas these rcUlionships will ef course have quite different 


This is In term 
7. For selected 
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scribed in Chapter ni. In any case the analysis is shortly 
reduced to the units or elements designated m Figure 39: 
either the group itself with its connections or a pair of 
groups with its joint activities. 

A further simplification for demonstrating the entire 
set of relationships among activities of the central district 
IS achieved by treating Wholesaling and Manufacturing as a 
single group. They arc, of course, separate activities, but 
they have a strong tendency to locate together. Of the re- 
maining activities in the central district, only Retailing is 
found together with Wholesaling to any extent and this occurs 
almost entirely in blacks where Manufacturing is also con- 
centrated (see Figure 38). Relationships among central ac- 
tivities can therefore be stated in the form of four groups, 
equally disposed with regard to each other, as in Figure 40. 



Figure 40. A FOUR-PART GROUPING OF MAJOR 
ACTIVITIES 

In Figure 40, as m Figure 39, the adjacent pairs appear 
to be closer together than the diagonal pairs. But the group- 
ing in Figure 40 is that of a regular tetrahedron, a three- 
dimensional arrangement having each group equidistant 
from the three others. This arrangement with four basic 
groups enables us to consider the totality of relationships 
very simply. It requires the least number of terms for devel- 
oping the characteristics of the elements as they apply to dif- 
ferent situations. Later study of more intricate arrangements 
can be developed readily from these unit situations. 

Unit Relationships 

In the scheme of Figure 40 any group may be taken in 
turn as central to the other three: 
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Changes over Time 

All of the data pictured so far have been based on the 
1949 survey. But similar data exist for 1934, and a com- 
parison of the two years will show trends as to location, 
changing strength of relationship between various groups, 
and all the other measures that have been sketched in the 
two previous chapters. Again, the schematic diagrams of 
this chapter will serve as prototypesfor demonstrating the 
various relationships and their changes. 

The scheme of organization just outlined, with levels 
of concentration and changes over time added to the busi- 
ness group locations, is considerably more elaborate in 
detail than the material previously discussed. However, 
this scheme is still a massive simplification of the full 
range of phenomena which the data represent. 

The coneentration groups by thirds for each kind of 
business, counted by establishments and by floor space, 
will be pictured in Appendix A in sets of maps covering 
both years. The tables derived from these maps will be 
more intricate than those in Chapter IX since they will shew 
locations of two levels of density. Maps derived from this 
appendix for showing detailed locations of blocks having 
various combinations of activities will be not unlike the 
maps in Figures 35 and 36. In any case, diagrams similar 
to those sketched in this section will serve for organizing 
detailed analysis so that attention can be focused in turn 
on selected elements. 

SOME GENERAL CONSIDERATIONS 

Before beginning any detailed analysis of the five major 
business groups, some further spieculation is in order con- 
cerning the general relationships between them and some 
typical characteristics of the groups themselves. 

Each of the major business groups, taken as a whole, 
has a different set of locational relationships with the others, 
resulting largely from the totality of linkages which come 
together at the component ^tablishments. But the estab- 
lishments within each group are of various sorts, with dif- 
ferent characteristics and balances of relationsliips. Thus, 
for example, Retailing is both a primary central activity and 
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In this case R is shown to have a much closer relationship 
to WM than it has to B while C is slightly closer to B than 
it IS to WM. Taking another pair (WM and R) as primary, 
B IS shown to be slightly closer to R, while C is close to R 
but remote from WM: 


Diagrams like these, with as many units and dimensions 
as each situation requires, could also be used for studying 
individual cases, such as a single establishment and its 
linkages, ora single linkage and its importance to the con- 
stituent establishments. 

Levels of Concentration 

The patterns of business groups which have been pre- 
sented in the two previous chapters are no more than gen- 
eral approximations showing relative locations of the groups. 
They are based mainly on the •‘combined core"— a sort of 
merger of blocks in which both floor space and number of 
establishments take part (see page 120). These general ap- 
proximations are enough for making a beginning, but more 
refined statements of the patterns inherent in our data will 
be required for effective analysis. 

For analyzing relationships between business groups, 
not only should patterns based on floor space and on estab- 
lishment count be considered separately, but differences in 
concentration should also be taken into account. Thus it will 
be possible to look into different "centers" in which one 
group or another predominates and, by tracing relation- 
ships among major and minor concentrations, to gain under- 
standing of the different ways In which downtown space is 
utilized. For this purpose the location of the one-third and 
two-thirds concentration groups for various kinds of busi- 
ness will be taken separately (see page 95, “Concentration 
Groups"). Diagrams very similar to those just described 
will serve for demonstrating the various combinations 
schematically. 
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combines with Business Services and Retailing (Figure 36). 

Street frontage is a prime consideration for all sorts 
of establishments requiring direct access, all the way from 
the smallest key grinder or watch repair shop on the side- 
walk to the department store or printing establishment 
occupying an entire building. Frontage connotes accessi- 
bility, whether for customers of for handling shipments 
of goods. It is used for show windows and display in the 
former case; in the latter, both sidewalks and streets are 
often congested with goods and standing trucks. The two 
purposes are not compatible; difficulties arise where both 
must be served in the same location. 

The persons-goods analysis of central activities and 
their locations can be summarized diagrammatically in 
terms of major business groups as follows: 



Figure 41. THE PERSONS-GOODS BREAKDOWN 


The arangement in this diagram is that of Figure 37 re- 
versed, and by sheer coincidence it roughly approximates 
the locations for the various groups (see maps, Figures 
33 and 36). Of course no precise geographic lines can be 
drawn, nor can any clear line be drawn between the persons 
and goods sides of the above diagram, for the activities 
are actually interspersed. And of course this summary dia- 
gram applies only to the whole central district in the broad 
terms of major concentrations. In limited areas, perhaps 
dominated by a single activity or a pair of them, or perhaps 
mixed as to uses, the persons-goods breakdown might be rep- 
resented more correctly by a somewhat different diagram. 

Availability— Space vs. Location 

In general, goods-bandling establishments take up more 
space than those dealing primarily with persons, both floor 
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accessory to other primary central activities. The first 
is represented in the compact group of stores comprising 
the main shopping district while the second is repre- 
sented by the more scattered stores which serve the down- 
town working population. In like manner Wholesaling or 
Manufacturing may be divided into those establishments 
dealing primarily within the central district and those dis- 
tributing goods over a much wider area. Consumer serv- 
ice establishments range from large institutions such as 
schools or hospitals to the smallest barber shop or doctor's 
office. The Business Service category is scarcely less 
heterogeneous and presents a special difficulty in that it 
includes transportation establishments which, for our pur- 
poses, might better be considered as part of the city's 
mecha,nical plant along with water supply and public utility 
installations. 


Accessibility— Persons vs. Goods 

The location of individual establishments or of closely 
related groups is affected by several broad considerations, 
among which accessibility is surely the most important. 

Thus activities which require contact with people tend to 
cluster in areas which have the best mass transit facil- 
ities or where there is heavy pedestrian traffic, while ac- 
tivities characterized by handling of goods in bulk tend to 
locate where they have access to heavy transportation facil- 
ities, In a broad way these different needs (of activities 
where goods are handled and where people assemble) are 
met in Philadelphia by the distinct areas characterised by 
Wholesaling and Business Services (W and B in Figure 33, 
page 130), Manufacturing requires access both for employ- 
ees and for materials, both raw and finished, and its main 
concentration is seen to overlap Wholesaling strongly and 
Business Services somewhat less (Figure 3b. page 133). 
Retailing requires access for people primarily, but goods 
are also involved— most heavily at the major stores where 
movement of goods and crowds of people inevitably come into 
conflict, for the main concentration of office buildings is in 
the same location or near by. The Consumer Services group 
is located opposite to Wholesaling on the map and also tends to 
stand somewhat separate from other activities except where it 
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Linkages— with Business and with Public 

Accessibility is notonly a matter of concern in the handl* 
ing of goods and in easy transportation for people coming 
into the central district from outside; it has to do also with 
repeated contacts between business establishments them- 
selves and with the public. Except for consumer services 
and retailing, no business establishments have any direct 
concern with the general public, yet all their employees are 
customers of the same downtown retail and personal-service 
shops. Some of the latter, especially those in the central 
shopping district, are directed toward the consumers of the 
entire city, but others are scattered throughout the central 
district wherever there is a working population to be served. 
The service shops are camp followers, as xt were, of the 
forces engaged in the main campaign. They seek frontage 
where their customers can have access to them. A surprxs- 
xng amount of resident population Is scattered throughout 



WAY SCREENING 


the Central district in Philadelphia, accounting for a con- 
siderable but undetermined proportion of the consumer- 
oriented establishments and blurring their relationship to 
the business-oriented community. 
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space and the outside space required for access by trans- 
portation; and suitable locations are generally well dis- 
tributed, since access by track is relatively free. Persons- 
oriented activities, on the other hand, are likely to pile up 
where they are most accessible by mass transit. But only 
those establishments whose activities can support relatively 
high rents can pay for good central locations. Many de- 
siring such space must go where they can get accommoda- 
tions at prices they can afford. They find them in goods- 
handlmg areas or they take over space vacated by firms 
which have shifted their activities to more up-to-date build- 
ings in the center or to more spacious, noncentral quarters. A 
seemingly unending supply of space in small amounts is avail- 
able in residential structures converted to commercial use. The 
most desired locations, however, are necessarily few. Choice 
of location is therefore restricted by the patters of space units 
actually available for use by various kinds of activity. 

pcMons — Ideation 

ItcesSieiLITY/^ '^AVAILABILITY 

fsrun y' and tost 

Space 

Figure 42. ANALYTICAL DIAGRAM. AVAILABILITY 
AND ACCESSIBILITY 

Accessibility is still prime in the ideal arrangement of 
central district activities; availability largely explains how 
such arrangements are modified. The elements concerned in 
relationships between these factors are set forth in the above 
diagram, which may be read somewhat as follows: 

Urban space at given locations intended for various uses, 
whether primarily for persons or for goods, is to be con- 
sidered from the standpoints of both accessibility (for per- 
sons or goods or both) and availability (i.e., existence of 
suitable space or the possibility of providing it at economic 
rent). It may be further stated that the relationship between 
accessibility and availability are reciprocal and dynamic, 
that is— as accessible space is used more intensively, less 
of it is available and its cost rises. 
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CONSTELLATIONS OF ACTIVITIES 

G roupings of activities, as found, are seen to vary 

. greatly in d ifferent pa rts_of the central business dis- 
trict of Philadelphia. A general view of the major 
groupings was presented in Chapter IX, expressed in two 
phases: as locational patterns (Figures 34, 35, and 36) and 
as measured reT^ionsHps derived from these patterns 
(Tables VIII through XI, Figures 37 and 38). These group- 
ings and relationships have all been based on amalgama- 
tion of two sorts of data: a count of establishments and a 
count of floor area, both for the year 1949, covering the 
entire central district. Only the most concentrated blocks 
(those containing half of all establishments or floor space) 
are considered in these tables and figures. Similar group- 
ings and relationships for 1934 are given in Appendix A. 
Taken together, these two set of maps and tables and 
schematic diagrams provide the basis for a rough general 
description of changes taking place in the disposition of 
central district activities. 

In later sections of this chapter, more detailed expres- 
sions based on each sort of count taken separately will be 
derived by the same methods and used as tools for analys- 
ing that interplay between activities and their accommoda- 
tions which is characteristic of central Philadelphia. Back- 
ground for this analysis is provided by the discussion of 
schematic relationships in Chapter X and by the general 
descriptions in Chapter VI, especially the maps in Figure 
7; "Philadelphia at the Present Day." 


GENERAL COMPARISONS OF 
LOCATIONS. 1934 AND 1949 


Locations of business groups were much the same in 
both 1934 and 1949, as a comparison of the combined cores 
for each group for the two years {for example, Figures 33 
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SUMMARY 

Two concepts are presented in this chapter: 

First, the need for flexibility in classifying activities 
so that the measures developed in the preceding chapters 
can be applied effectively to the study of activities as they 
operate on each other, A simplified scheme of relationships 
was developed in which the separate elements can be exam- 
ined systematically. Whole groups of categories can thus be 
considered in their broad relationships over the entire cen- 
tral district or in a small study area. The same scheme can 
be applied to the study of separate establishments and their 
linkages. 

Second, analysis of central district activities requires a 
three-way screening in terms of* accessibility , availability, 
and linkages. This process of screening serves as an out- 
line for describing and explaining the interplay of central 
district establishments of all kinds, both singly and in 
groups. The working elements tii that interplay are now to be 
examined where they live. The question *what activities 
belong together?" will be approached through investigation 
of what activities are found together, giving a basis for 
further investigation as to whether they function well to- 
gether, or would be better separated. 



CONSTELLATIONS OP ACTIVITIES 


155 


south of Market and extending nearly a mile east and west, 
from about Eighth Street to Eighteenth Street. This is the 
area best served by mass transit, the destination area of 
two'thirds of the people who come into the central district 
each day {see Table I). The most concentrated part of this 
central area is that characterized by Business Services 
combinations: M-B, B-C. C-R. These are strongly centered 
near the junction of Broad and Market Streets, the chief 
focus of commercial activities during the past fifty years 
and more. These combinations have also become more com- 
pact in the fifteen-year interval between our survey dates. 

In this location there are no ‘single* blocks (Figures 35 
and 77). That is, among those activities which demand the 
most central location, competition does not permit any one 
of them to predominate. This location is highlighted on the 
diagrammatic map by the very neat group of blocks in which 
major concentrations of Business and Consumer Services 
and Retailing are all three found together. 


>n 1934(se« Figure 78) 



«n 1949 (see Figure 36) 


Figure 44. BLOCKS COMMON TO RETAILING 
AND BUSINESS AND CONSUMER 
SERVICES 


This is the location best served by mass transit: the rail- 
way and suburban bus stations, the chief crux of the subway 
system, the Market Street Subway with its trolley loop to 
West Philadelphia, and by the network of surface lines. The 
development of this area, anchored to Penn's original 
central square at Broad and Market Streets, has left 
the northwest quadrant largely vacant of business activ- 
ities. The near corner of this quadrant is now in process of 
rapid development on the site of the old Broad Street 
TertninaL The central space blocked up by City Hall Is 
Scheduled to be opened again and restored to use as a 
public square when a new building to house the city offices 
is constructed. 
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and 75) will demonstrate.* Differences are minor except for 
the services, which appear considerably more concentrated 
in 1949, each of these groups occupying only about two- 
thirds as many blocks as In 1934. Locations dominated by 
a single kind of business (Figures 35 and 77} are also much 
the same in both years. It is m the location of combinations 
of activities as shown m Figures 36 and 78 that definite 
changes in patterns begin to appear. These figures will 
serve to illustrate the following discussion of the various 
combinations. 

The Wholesaling and Manufacturing combination (M-W) 
has changed the least, although it does appear to have shifted 
slightly to the west. Together these two groups dominate 
the northeastern and eastern parts of the central district, 
a wide crowded area with very heavy local truck traffic, 
fairly well served by subway and trolley lines (Figure 7A). 
Wholesaling, especially, occupies the oldest part of town, in 
structures dating from every period of the city's history. 
Whole blocks of mercantile buildings in Greek Revival style 
along Front Street, dating from the boom days of the 1630*8 
and 1840’s, are still used by the same type of establish* 
znent for which they were built, while a few blocks to the 
west It is common to see a wholesaler in, say, textiles or 
hosiery occupying a former bank building with ornate granite 
front and elaborate interior trim of Civil War vintage. Ac- 
cess for deliveries and linkages with the trade together with 
cheap rent arc the prime requirements for establishments 
in this area. Suitability of the structure itself seems to be 
relatively minor in importance. Not that the tenants are 
satisfied with their accommodations— in the entire area 
east of Seventh Street, over one-third of the establishments 
interviewed during the study made for the planning com- 
mission in 1949 expressed dissatisfaction.^ 

Combinations in which Retailing participates (R-M, 

B-R, C-R) have all become more compact, occupying in a 
close-knit group of blocks one or two blocks north and 


Only the most general comparisona can he made on the basi 
bined cores, since the degree of overlap between their compo 
cidentaL Later, more detailed comparisons will be based on ■ 
counts, by wt,* Vy iVovr ■area, 

2 Philadelphia City Planning Commission. PhiladelnMa Cer 
Study, (Philadelphia. 19501. Figure 14. 
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CHARACTERISTIC LOCAL GROUPINGS 

The sets of relationships among major business groups 
which are summarized by the schematic diagrams discussed 
above (Figures 37 and 79) were derived from the totality of 
proximity relationships for the entire central district, as mapped 
in Figures 34 and 76, etc. These generalized statements are good 
for a first approximation or summary of relationships for a wide 
area, but they need to be reexamined for each location (as in the 
preceding paragraph for the R-C combination). In the following 
discussion of locations and their characteristic groupings no 
differentiation is made between 1934 and 1949. since the rela- 
tionships have remained much the same. 

Cast of Fourth Street there are virtually bo major concentrations 
other thanManufacturingand Wholesaling, with the latter predomi- 
nant. Such Business Service establishments as occur here are main- 
ly concerned with shipping and warehousing. Con- 
sumer Services snd RetslUng sre distinctly minor. 

This entire srea is strongly charscterlsed st one 
where goods are handled. It may be symbolized ss 
a coupling of Manu/seturing snd Wholesaling with 
its sceessory Business Services. 

Furthsr west, say from Fourth to Ninth Streets, Manufacturing and 
Wholesaling are still most important, especially to the north, but 
Retailing has entered strongly Into the picture. Buslneta Service also 
plays an important part, chiefly in the form of banks or insurance 
company offices near Independence Square. Consumer Services, 
while relatively minor, are also beginning to count in this vicinity. 

There are really two kinds of grouping here: 

(1) to the north, the Manufacturing-Wholesaling 
combination is still the mam feature, with the form- 
er predominant, while Retailing plays s minor role. 

Many of the retail stores in this area handle bulk 
goods, such as household furnishings. The services 
do not seem to count here. 

(2) To the south, sll five groups appeared to participate on fair- 
ly equal terms in 1934, but in 1949 Wholesaling had become distinctly 
minor. This is a mixed central area with a sym- 
bolic grouping much like the four-part arrange- 
ment suggested in Chapter X, Figure 40. where 
MawiiacVoriTig •anA UtholesaWTif are toaavdaTed as a 
joint group. 

From Ninth Street to Broad, RetalUag is the strong- 
est group and the services stronger than before 
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Measures of locational relationships among the five 
major business groups for 1949 have been expressed in 
Tables VllI through XL Similar measures for 1934 are given 
in Appendix A, Tables XII through XV. These measures are 
generalized expressions of tendencies for the various groups 
to locate together. These tendencies for the two years are 
most readily compared in terms of the last table in each set, 
showing relative proximity of the five groups (Tables XI and 
XV) or in terms of the diagrammatic equivalents of these 
tables, Figures 37 and 79. 

The five strongest relationship occur between the same 
pairs in both cases: W-M. M>R. R-C, C-B, and B-R. How* 
ever, the relative strengths of these relationships have 
changed somewhat. Scant importance is to be ascribed to 
changes of a couple of blocks or percentage points, one way 
or the other, since these combined core groupings are 
mixed in nature, but some major shifts appear to be sig> 
nifieaat, at least to the point of indicating where further 
study of the underlying data is wanted. Thus, for example, 
the strong relationship between Manufacturing and Whole* 
Baling and the middling relationship between Business Serv- 
ices and Retailing have been much the same in both years, 
so these may be taken for granted as relatively stable, at 
least for the time being. But the other relationships (R-C, 
C-B, B-R) changed considerably: the strongest In 1934, that 
between Retailing and Consumer Services, fell off consider- 
ably, as did that between Consumer Services and Business 
Services, while that between Manufacturing and Retailing 
became much stronger. In view of the changing relation- 
ships among these three pairs, another look at the maps 
showing their locations appears to be In order. (Sec Fig- 
ures 33 and 75 for the groups themselves and Figures 36 
and 78 for their combinations.) 

The large R-C combination for 1934 seems to be a 
function of the larger number of blocks in the Consumer 
Services group for that year; seen most prominently in 
the southern tier of blocks. The blocks common to both 
groups in 1949 form a compact cluster. The relative 
strengths of relationships for the two years are probably 
realistic in this case. The indicated Increase in strength of 
the M-R combination also seems reliable, since there was 
little change in total numbers for each group. 



CONSTELLATIONS OF ACTIVITIES 


159 


as tentative. Firm statements of normal relationships for 
various local types of center would have to be based on a 
careful grouping of blocks by combinations of activities, but 
that would require a more detailed examination of locations 
and activities than is justified by the crude data used for the 
present discussion. However, these data will permit a broad 
division based on goods-handling versus non>goods (or per- 
sons-assembling) activities, as suggested in Chapter X. In 
three of the locations discussed above, Wholesaling or Man- 
ufacturing are prominent. In the other three the services are 
considerable factors. Retailing is strong in both kinds of 
area, concerned as it is both with persons and with goods. 

Goods-Handling vs. Non-Goods Activities 

The combinations of activities in two broad areas are 
now to be reexamined and the proximity relationships with- 
in each stated separately in Figure 45. as was done in Chap- 
ter IX for the central district as a whole. The goods area 
1 b roughly that occupied by the combined core for Manufac- 
turing: east of Broad and north of Market, also south of 
Market to the east of Fourth. The non-goods area includes 
both the old asd new business centers, extending from 
Fourth to Nineteenth, south of Market, Only the combina- 
tions within three blocks of Market Street were counted in 
compiling the relationship diagrams for these areas. Com- 
binations for both years were included in the calculation, 
since the present purpose is a typical statement of rela- 
tionships rather than the study of change. The latter will 
have to await a more detailed processing of our basic data. 

The diagrammatic relationships among activities in 
goods-handling and non-goods areas, as depicted in Figure 
45, are by no means “pure"— the areas which they represent 
are far too large for thatand the data far too spotty— but they 
will serve as a preliminary statement of the combinations 
most characteristic of these two general types of central 
area. In the goods area, the M-W combination is by far 
the most numerous; M-R has only about half as many 
and W-R only a third. There are some combinations 
of Consumer Services with Manufacturing and Retailing, 
but Business Service combinations are scarce. The 
outstanding cluster for this entire area is the M-W 
combination with R as the main accessory, somewhat 
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(i.e.. east of Ninth). Manufacturing U »H11 strong north of Market; 
Wholesaling is weak throughout. Here again a division at Market 
Street is suggested by the relative predominance of Manufacturing 
to the north- 


yt (1) North of Market, then, the important group- 

/ ings from Ninth to Broad are Manufacturing and Re- 

Uiling, with Wholesaling and Business Services sec- 
ondary and Consumer Services minor. 




(2) South of Market, Retailing and Consumer Serv- 
ices and Business Services are the important activities, 
with Manufacturing secondary and Wholesaling very minor 
indeed. 


'M' 

W 


West of Broad, the predominant combinations are those between Con- 
sumer Services and Business Services and Retailing. 

Manufacturing Is of no Importance here and Whole- *\6) 

sating is practically nonexistent. This area may be 
characterised is one where only persons-assembly 
is inriDortant. 


Detailed study at locations will call for more refined 
measures than those used so far, but the following constella> 
tions of groups are already apparent: 

The locations just considered have followed the se* 
quenee, east to west, of the historic development of the 
city itself with its succession of activities and elaboration 
of linkages in older parts and continuing encroachment of 
residential areas by commerce. These locations include 
only the more concentrated portions of the central dis- 
trict, approximately the area covered by the combined core 
at the median level for each year as illustrated in Figures 
29 and 74. The particular clusterings of activities in these 
six locations, geared as they are to the existing physical 
structures and linkages and levels of economic activity, 
must be unique to the city of Philadelphia. And yet the 
same types of combinations are to be found in one part or 
another of any central city. 

These locations are delimited rather arbitrarily by the 
divisions of our diagrammatic maps. The schematic dia- 
grams of local relationships are based on mere visual 
inspection of the maps and are therefore to be considered 
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Goods Nosi*Coods 



Figure 46. SIMPLIFIED SCHEME OP RELATION- 
SHIPS FOR GOODS-HANDLING AND 
NON-GOODS ACTIVITIES 


In the above summary, as in the measured relationships 
of Figure 45, only the extreme highlights are picked out. 
These are related in the simplest diagrammatic^ terms in 
Figure 46. ActuaU>, Ciere is always a great deal of over- 
lapping of contrary (unrelated) activities. There is scarce- 
ly a block in this central core of the central district where 
any one of the five business groups is not represented by at 
least a few establishments (see Appendix A, Figures 54 
through 65). Nevertheless, by this grand division of activity 
groupings a long step can be taken toward analyzing the 
complexities of the central district. In the process, the 
path to that major goal of urban studies— the more orderly 
and efficient allocation of land uses— may become clearer, 

ESTABLISHMENTS AND FLOOR SPACE 

The foregoing pictures of central district activities and 
their interrelationships are fairly sharp, but they are rough 
—no more than preliminary sketches made up out of the 
amalgamation of two kinds of underlying data. It is time now to 
deal with the separate elements of these data and to elaborate 
on the sketches, perhaps to revise them in some Instances. 

In the comparison of establishments and floor space 
(for all kinds of business in 1949) in Chapter VIl it was 
noted that establishments are relatively more concentrated 
and floor space more spread out. It was further noted that 
the concentration groups at any given level are located some- 
what differently for the two kinds of count. Each of these 

Tei\tt^.a AiUtTemtea in ihe use of apace Vy es- 
tablishments, and each of them is worth study for the light it 
can throw on the ways in which land uses are organized. 
Comparison of the two distributions and differences between 
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Note Nurrfacri mt« derived Irocn count o( combtnattoni 
>n two key erce* by (he method! o( Chipter IX 


Figure 45. RELATIONSHIPS AMONG FIVE BUSI- 
NESS CROUPS IN GOODS-HANDLING 
AND NON-GOODS AREAS 

closer to M than to W. ^ The non-goods area is also domi- 
nated by a three-way cluster, the members of which are 
more nearly In balance. The C-R combination is strongest, 
with C-B and B-R not far behind. Manufacturing combines 
rather definitely with all three, but wholesaling is virtually 
out of the picture here. 

These two general types of activity groupings may be 
further summarized as follows: 

1. Wholesaling and Manufacturing together form the 
nucleus of goods-handling areas, with Retailing of bulk 
goods in a secondary role and with a scattering of the serv- 
ices and miscellaneous retail establishments acting as ac- 
cessories to the main groups of firms and to their employ- 
ees, 

2. The Business Services group forms the nucleus of 
the more crowded commercial centers {persons-assembl- 
ing or non-goods areas) with Retailing and Consumer Serv- 
ices playing secondary but Important roles. Manufacturing 
has some place here, but Wholesaling appears to be a mis- 

J ThU duller ii »lmoit eompletely dominant in the area north of hdarkel 
Irom rourth to Ninth, aa dlicufocd and Uluatrated in the deieripUona of the 
»lx local grouplngt above. 
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size a general fact and also point up its symptoms. The 
fact is that where the most establishments concentrate they 
are not large, or, in other words, the larger establishments 
are located somewhat apart from the most congested centers. 
Comparative measures of the differences between the two 
distributions show by how much and where significant dif- 
ferences occur, 

A measure of the differences between concentration 
groups as counted by floor space and by establishments was 
described in Chapter VIII, “Overlapping of Two Croups," 
and was illustrated by Figures 27, 28, and 29. Full arrays 
of the overlapping groups for both 1934 and 1949 at three 
levels of concentration are displayed in Appendix A, Fig- 
ures 80 and 81, 

Strong similarities between the two distributions are 
inevitable. They are, after all, merely two phases or ways 
of counting a single phenomenon. The floor-space distribu- 
tion itself is neither more nor less than a descriptive state- 
ment of the location of all business space in use. If all es- 
tablishments were equal in size, the two distributions would 
coincide. 

Both establishment and floor-space distributions be- 
came noticeably more concentrated in the interval from 
1934 to 1949. with indexes of concentration increasing by 
8 percent in each case. (See index curves in Figures 67 
and 68, also Figure 66 where the four curves are super- 
imposed.) Moreover, there has been a shift to the west in 
both groups: nearly two blocks for establishments, and more 
than a block for floor space. (See the locations of the centers 
of gravity at the one-half level in Figures 67 and 68.) 

This general view of the two distributions needs to be 
extended to the less dense areas. These may be picked out 
as successively lower levels of density in Figures 67 and 
68. In Figure 47 the increments alone are shown for both 
distributions in 1949. The center of gravity and average 
radius are also given for each increment, as well as the 
center of gravity at each successive level of density. 

The “spread" of the successive increments occurs in 
a rhythmic sequence, as may be seen in the successive mag- 
nitudes of their average radii. These are plotted separately 
in Figure 48. 

The average radius for each successive increment 
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them at various levels should reveal even more meaningful 
relationships than those stated in the first sections of this 

The basic data for our comparisons consist in the 
separate counts, block by block, of establishments and floor 
space in 1934 and 1949 for all kinds of business and for the 
five separate kinds. These are given in Appendix A, Figures 
54 through 59 for 1934 and 60 through 66 for 1949.^ These 
distributions are put into workable form as concentration 
groups in Figures 67 through 73, at six levels for the totals 
(all establishments in Figure 67 and all floor space in 68) 
and at three levels for the individual groups (Figures 69 
through 73, each depicting a single kind of business}.^ 

Much of the difference in location by the two counts is 
due to the larger number of floor-space blocks at each level, 
but always there are some blocks on the establishment side 
which are not in the floor-space group. Thus in the first 
pair of maps in Figure 17 (or the corresponding maps in 
Figures 67 and 68) there are three such blocks out of the 
six in the establishment group at this level: E-8. E-15, and 
These three together have 1,518 establishments, about 
average for this level of concentration. The other three 
blocks, common to.both counts, have 1,793. However, in the 
eleven blocks in the floor-space group at this level, the total 
number of establishments in the eight blocks outside of the 
common group is only 1,658, roughly one-third as many per 
block as the ones within the common group. The simplest 
comparison is by average number per block for each group. 
In the present case this is 552 in the establishment group 
and 314 by floor space. The corresponding numbers for 1934 
are 339 and 1 68, quite different in magnitude but in much the 
same ratio, one to the other. ^ 

These differences between the two distributions empha- 


^ The first of these in 
Figure 9. 

® In each of the Utter 

one map and the medi^ 

having no esUhlighm» 
discussion, pp. 9Bff.) 
formation are given fc 
and for 1949. 

^ See Figure 54 for th 


aps, cstabbshments in 1949, has already be< 

figures, concentration groups by thirds are 

an group on another, together with the locati 

nts. An usden carre (see Figure 16 and acco 
IS also given for each group. Thus, four set 
>r each by establishments and by floor spae< 

e numbera in 1949. and Figure 60 for 1934. 



impanyug 
s of in- 
efor 1934 


CONSTELLATIONS OF ACTIVITIES 


165 


group Incre&ieft rapidly at first and then levels off, and this 
process Is repeated once again. This is to say that as blocks 
are picked out at uniformly decreasing densities, the in- 
crease in their average distance out from center is not uni- 
form but advances in a sort of wave. Or the magnitudes in 
Figure 48 may be read step by step thus: the most dense 
location is compact; locations at the next level of density 
tend to become dispersed; at the next level the spaces be- 
tween tend to fill up; and so on through two cycles. This 
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Figure 48, AVERAGE DISTANCE OF BLOCKS IN 
EACH INCREKiENT CROUP FROM 
CENTER OF GRAVITY FOR THAT 
GROUP 


process of consolidation is more marked in the case of the 
floor-space distribution, where the average radius actually 
decreases at two levels. In both distributions the final in- 
crement is spread wide, the more central blocks having all 
been taken. Thus, the lowest pair of maps in Figure 47 gives 
a fair picture, in negative, of the shape of the central core. 


Variations among Business Croups 
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group increases rapidly at first and then levels off, and this 
process is repeated once again. This is to say that as blocks 
are picked out at uniformly decreasing densities, the in- 
crease in their average distance out from center is not uni- 
form but advances in a sort of wave. Or the magnitudes in 
Figure 48 may be read step by step thus: the most dense 
location is compact; locations at the next level of density 
tend to become dispersed; at the next level the spaces be- 
tween tend to fill up; and so on through two cycles. This 
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process of consolidation is more marked in the case of the 
floor-space distribution, where the average radius actually 
decreases at two levels. In both distributions the final in- 
crement is spread wide, the more central blocks having all 
been taken. Thus, the lowest pair of maps in Figure 47 gives 
a fair picture, in negative, of the shape of the central core. 

Variations among Business Groups 

The variations in location between the two aggregate 
distributions (by floor space and by establishment count) 
which have been discussed in the foregoing pages may be 
taken as standards against which to compare the variations 
of the five separate groups. Only the locations can be taken 
as standard, however; the indexes of concentration are quite 
different for the separate groups and may be compared use- 
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fully with one another hut notwlthlhe index for their aggregation. 
(See Figures 69 through 7 3 for the concentration groups and in- 
dexes of concentration for the five kinds of business.) 

The general increase in concentration from 1934 to 1949 
noted above for the aggregation of all establishments and all 
floor space is absent in the case of the components, and so is 
the relatively higher concentration on the establishment side. 
Changes among the separate groups show considerable minor 
variation, frequently the reverse of the general trends noted 
for their aggregations. The indexes of concentration are all 
considerably greater for the separate groups^about the same, 
on the average, for both counts and both years. Even higher 
indexes would occur when the subgroups making up these 
major business groups are examined separately (for example 
Department Stores and Drug Stores). 

As an extreme case the central department stores may 
be taken as a special, highly concentrated group, located 
along Market Street from Seventh to Broad. (Six of these are 
noted among the landmarks of central Philadelphia in Fig- 
ure 7.) Three of the smaller stores are located is a single 
block, while each of the others is found in a separate block. 
The larger stores so dominate the scene that it may be 
assumed that two^thirds of the total space is to be found 
in the three largest. The distribution curves for this very 
concentrated hypothetical case, then, would be very flat, 
since the entire concentration is contained in eleven blocks, 
only 3.86 percent of the total number in the entire central 
district, (See Figure 49 where the curves are plotted to 
an exaggerated vertical scale.) 


The curves in Figure 49 are very different from those 
for Retailing as a whole (Figure 73), and yet the large stores 
play so important a part that they strongly affect the more 
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general distribution, as will be discussed shortly. The floor- 
space distribution is the more concentrated here and would 
be so in any retailing (or other) group where there are very 
large establishments. These curves would have the same 
appearance (indicating the same general relationship be- 
tween the two distributions) if they were plotted against a 
compact retail shopping center of, say, 30 blocks instead 
of the 285 blocks used throughout this study. The indexes 
of concentration would then become 72.3 and 80.0 instead 
of the 97.1 and 97.8 shown in Figure 49. The distribution 
of all retailing in so central a group of blocks would result 
in a full curve, for there would be few, if any, blocks en- 
tirely devoid of retail establishments. 

Detailed study of local relationships among business 
groups will have to be studied on the basis of various kinds 
of location and combinations of activities to be found in 
them, in areas such as that suggested for Retailing in the 
last paragraph. A beginning at analyzing different kinds of 
central location was made earlier in this chapter for goods- 
handling vs. non-goods areas, and some further suggestions 
will occur in the remainder of the chapter. Systematic local 
investigations, however, soon get beyond the scope of the 
present study, which is limited to the outlining of general 
relationships with some incidental pointing of the way to 
more detailed studies and with some preparation of the 
tools for the job. It is time now to return to the separate 
groups as depicted in Figures 69 through 73. 

Manufacturing , Figure 69, has a wide spread, its es- 
tablishment distribution extending in a long rectangle, most- 
ly north of Market and east of Broad, its floor-space dis- 
tribution in the same general area but more extensive (less 
concentrated). The latter distribution, in both years, may 
be taken as the general extent of goods-handling activities. 

The addition of Wholesaling to this general area would throw 
its center somewhat to the east, but this would not greatly 
modify the picture as it relates to the other kind-of-business 
concentrations. 

These brief sketches of the separate groups, their 
characteristics and general locations in terms of their dis- 
tributions by numbers and by floor areas, will serve as intro- 
duction to a more detailed study of locational relationships 
than was given in the rough general picture in the first part 
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of this chapter, made up as it -was from grosser data (i. e., 
combined cores at the median level for the five kinds of 
business). In the next section this introduction will be 
carried one step further by studying the occurrences togeth- 
er of the different kinds of business as seen in combina- 


tions of their one-third and two-thirds concentration groups. 

Wholesaling . Figure 70, is virtually a group apart, with 
its mam concentrations occuping about the same area, 
whichever way counted and in either year. Its one-third 
concentration group by floor space was a more compact 
group of blocks in 1949 and so was its corresponding group 
counted by establishments, but the latter was largely a string 
of blocks along Market below Seventh in 1949, where it had been 
a string at right angles tt>Marketinl934. A closer look at this 
area would seem to be in order, to see what changes took place 
in the use of space in its buildings. Together with Manufac- 
turing, the buildings usedbyinuchof the Wholesaling group 
are old and have experienced a long succession of tenants. 

Business Services, Figure 71, are more concentrated 
by establishment count, virtually the reverse of the situa- 
tion for Retailing. In fact, these two are the groups having 
the greatest variation between the two kinds of distribu- 
tion, a variation that is consistent for both years. On either 
count, the grouping of the most concentrated blocks /or 
Business Services were more compact in 1949 than in 1934, 
especially in the central concentration near Broad and 
Market Streets. Whether counted by number of establish- 
ments or by floor space. Business Services crowd close 
here, a good match for the most concentrated blocks for all 
kinds of business (see first pair of maps in Figures 67 and 68). 

Consumer Services , Figure 72, have also become more 
concentrated in the same area. City Hall to Rittenhouse 
Square. The combination of these groups here has already 
been noted under "CharacterisUc Local Groupings" earlier 
in this chapter, where it is illustrated by the overlapping of 
the combined cores for each group in Figures 36 and 78. 

In the earlier illustration, however, it was not possible to 
analyze the combination in terms of the relative sizes of 


establishments,^ 


^ Tl»e combined cores already discussed. Figures 33 and 75, are made by 
superimposing the two median concentration groups (by establishment count 
and by floor space) in Figures b? through 73. 
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There was a considerable increase in concentration for 
this entire group by establishment count from 1934 to 1949, 
in fact, the greatest change of index for any group. This in- 
dicates a strong increase in number of establishments in 
the more concentrated areas as compared with the increase 
in space, which appears to be more scattered, since the 
blocks in the one-third group by floor space count have 
shifted away from this central location. The change in con- 
centration on this count is slight. In other words, many 
small establishments in the Consumer Service group were 
flourishing in this area in 1949- 

Retailing, Figure 73, is much more concentrated by 
floor space count, with one-third of all space contained in 
a mere handful of blocks (6 in 1934, 8 in 1949). These most- 
concentrated blocks are the same ones in which the large 
department stores are located. Rarely are they found in 
the corresponding concentration group by establishment 
count, which spreads over a much wider area. (There are 
22 blocks in the one-third group by establishments in both 
years as against the 6 or 8 in the floor-space concentration.) 
There was little change in the index of concentration for 
retailing from 1934 to 1949. 

Cross changes are most readily seen in the median con- 
centration group. The most noticeable change here is a 
shifting to the west, mostly as a filling in of floor-space 
blocks between City Kail and Rittenhouse Square. Reference 
to the maps of concentration groups by thirds will show that 
this area is in the first third by number of establishments 
but in the second third by floor space. In other words, this 
is an area of many small establishments. This area is also 
adjacent to a large near-central residential area and a great 
many of the small establishments here are quartered in 
remodeled dwellings. 

TYPES OF ACTIVITY RELATIONSHIPS 
AND THEIR LOCATIONS 

Since the use of space by different activities is re- 
flected in patterns of establishments on the map, these pat- 
terns can be followed in turn for tracking down relationships 
among the activities themselves. Just how far the relation- 
ships can be read from the map patterns is an undetermined 



170 


THE CORE OF THE CITY 


question. It will require further Investigation to demons- 
trate how fully the vital relationships among activities do 
relate to the proximity measures which have been used as 
the basis of this inquiry. In any case, the measures already 
dealt with have proved to be useful guides for outlining the 
problem, and so their further refinement may still be trusted 
for elaborating the outline In more detail without getting too 
far away from reality. 

The graphic data for thia section consist in the super- 
imposed concentration groups at one-third and two-thirds 
levels for the five kinds of business, as mapped in Figures 
50 (for 1934) and 51 (for 1949). Two maps are given for each 
year: A) by establishment count and B) by floor-space count. 
These maps are much like the superimposed groups of Fig- 
ures 34 and 76, which were the subject of the first part of 
thia chapter, but those earlier maps and diagrams, and 
the derived tables of combinations and schematic relation- 
ships, were simpler and cruder, derived as they were from 
combined cores at the median level. In Figures 50 and 51 
the one-third and two-thirds concentration groups are In- 
indleated separately by symbols consisting of single and 
double lines, and on each map the two-thirds concentration 
group for all kinds of business is also indicated to serve as 
a reference core. Thus, each of the four maps in Figures 
50 and 51 contains data taken from six— the corresponding 
maps in Figures 67 through 73. In sum, material shown 
previously in twenty-four maps is recapitulated in four, 
each showing distributions by one kind of count for one 
year. 

These maps can be used for deriving a great many 
different statements about the separate groups, their 
characteristics and relationships with the entire aggrega- 
tion and with each other. The formal ringing out of all the 
changes would be burdensome (and dull) and not, in itself, 
very informing. These data are but the bare bones of the 
activities which we seek to understand, but they do provide 
a factual basis for testing hypotheses about the utillxation 
of urban land and improvements by different kinds of ac- 
tivities, as represented by our five kind-of-business groups. 

In each of the maps in Figures 50 and 51, blocks com- 
prising the one- third concentration group (the most con- 
centrated blocks) are indicated fay double lines, while the 
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additional blocks which make up the two-thirds group {me- 
dium concentration) are indicated by single lines. In the 
discussion which follows, these two groups of blocks at 
successive levels of concentration will be called “first third" 
and "second third," Both together make up the two-thirds 
concentration group.® 

The full range of combinations among pairs of groups 
(at two levels of concentration) is examined in Appendix B. 
The tabular diagrams in this appendix, all derived from the 
maps in Figures 45 and 46. provide measures of relation- 
ships between the various groups at different levels of con- 
centration. This appendix serves as background for the dis- 
cussion in the remainder of this chapter, but the materials 
in it are not used directly in that discussion, which is re- 
ferred to the maps in Appendix A. The following example 
will demonstrate the possibilities inherent in taking ac- 
count of combinations at different levels. 

Consider Retailing in connection with both goods-handl- 
ing and non-goods combinations of activities; the first is 
exemplified by occurrences together of both Manufacturing 
and Wholesaling, the latter by the services. These combina- 
tions are displayed in Figures 52 (for 1934) and 53 (for 
1949), by establishment count and by floor-space count, all 
abstracted from Figures SO and 51. 

The general locations of the major goods-handhng com- 
bination (the left-hand maps in Figures 52A and 53A) were 
much the same in both years and by both counts. However, 
the relationship between the members appears closer in 
1949, with a more extensive and coherent group of blocks 
rn which a first-third concentration of Wholesaling or Manu- 
facturing, or of both, was represented. (These more con- 
centrated blocks are indicated in black; blocks in which both 
groups are represented by second-third concentrations are 
lightly hatched.) For studying the conformation of the sepa- 
I’ate groups, the most convenient reference is the set of 
maps in Appendix A, Figures 69 through 73. 

The blocks, for each sort of combination, where Re- 
tailing also occurs are shown in the right-hand maps. Fig- 
ures 52A and 53A. lightly hatched for blocks in which the 

^ See also Figure 18 ia Chapter Vn and Appendix A, Figures 67 through 73. 
where the two levels of concentrations are designated by shading. 
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second-third concentration is represented, solid black for 
the first-third. These blocks are predominantly in the sec- 
ond-third. more so in 1934 than in 1949 and especially by 
floor-space count. This is to say that Retailing, where it 
occurs together with Manu/achtring and Wholesaling, tends 
to be a secondary activity. The blocks where Retailing is a 
major partner in the combination (e.g., the five “solid" Re- 
tailing blocks in the establishment group for 1949, Figure 
53A) may well be examined further to see whether the ac- 
tivities are indeed compatible— whether some goods-handling 
should not be removed from these locations, in the interest 
of better traffic conditions. It will be recalled that a major 
junction of the transit system is located here— at Eighth and 
Market Streets. Some conflict in persons-movement and 
goods-movement is of course inevitable, especially in cen- 
tral manufacturiag districts where large numbers of workers 
are employed. The conflict is enhanced, however, by a 
strong tendency for small manufacturing or wholesaling 
firms to take over space in older buildings vacated by busi- 
ness firms which have moved to more up-to-date quarters. 
When the goods Involved are not bulky, little conflict re- 
sults. No immediate conclusion can be drawn from the situa- 
tion noted by these maps. Rather it seems to point the way 
to more thorough local investigation. 

The general locations of the major non-goods combina- 
tions (see left-hand maps. Figures 5ZB and 53B} were also 
much the same in both years, although the combinations by 
floor-space count were somewhat sparser and more scat- 
tered in 1934, and the combinations by establishment count 
in 1934 were considerably more extensive. 9 In both years, 
half of the floor-space combinations are low concentration, 
i.e., have no first-third blocks. In the establishment com- 
binations, however, few blocks are low concentration in 
either year. 

The blocks, for each sort of combination, where Retail- 
ing also occurs are shown in the right-hand maps. Figures 
52B and 53B. These blocks are predominantly in the sec- 
ond-third by floor-space count but in the first-third by es- 
tablishment count. This is to say Qiat in blocks where Re- 

^ Tlie map designation* are as described above for the goods-handling com- 
binations. Figures 52B and 5JB. 
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tailing is combined with the services it is in a secondary 
position in terms of floor space, but. when the count is by 
number of establishments, then Retailing takes a strong 
position in the combination. It is to be remembered, also, 
that Retailing is strong throughout this entire area south 
of Market Street on both sides of Broad, in blocks other 
than these characterized by combinations of the services 
with which we have been dealing. 

The above discussion of Retailing as a secondary group 
has covered a wide area. In the process some aspects of 
the more generalized statements summarized in Figure 45 
have been elaborated, especially as regards detailed loca- 
tions. Further study of Retailing would also investigate its 
role as a dominant activity. This would begin with the first- 
third concentration group (Figure 73) and continue with the 
combinations found in these and adjacent blocks, studying 
also the establishments themselves and their linkages. 

Any number of other investigations could be organized 
around these data. No detailed conclusions can be drawn, 
however, without looking further into the relationships 
among activities at each location, the buildings in which 
they are found, and their immediate surroundings, together 
with the historic geography of the entire central district. 

The general statements of locational relationships among 
activities, made in earlier sections of this chapter, appear 
to be confirmed by the more elaborate material in Figures 
50 and 51. Relationships between each kind of business 
and the aggregation of all kinds may also be read from these 
maps. These, together with some general characteristics 
applying to the various groups, are as follows: 

Single blocks, since they are found within the two-thirds 
concentration group for only a single kind of business, are 
dominated by this business. When '“heavy* enough, these 
Mocks command a position in the aggregate core. Single 
blocks in the core, then, represent a large number of es- 
tablishments per block (most likely small establishments) 
or a large amount of floor space per block (with probably 
only a few establishments). 

Occasionally the same single block appears in both 
establishment and floor-space concentrations, indicating 
both a large number of establishments and much floor area 
in use. Such a block is H-il in the 1934 distribution (Figure 
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50) in the first third for Manufacturing on both counts. The 
same block in 1949 (Figure 51) is still in the first third for 
Manufacturing and in the core, but it is “single" only by 
floor-space count; in terms of establishments it is now 
combined with Retailing. Single blocks outside of the core 
are also dominated by one kind of business but have not 
enough establishments or floor space to be included in the 
two-thirds concentration group for all kinds of business. 

Combined blocks fall within the two-thirds concentra- 
tion group for two or more kinds of business and apparently 
possess locational characteristics desirable for all of them. 
It may well be that these different kinds of business occur- 
ring in the same block have linkages with each other. 

Combined blocks are more often in the core than not. 
but whether in or out they point to locations important to 
each of the constituent business groups. The degree of im- 
portance in each case and the nature of individual relation- 
ships are matters of considerable variety, however, since 
there are many sorts of combination. 

Factors in Locational Relationships 

What do closely related groups of establishments have 
in common? How is it that beside the outstanding groupings 
that have been noted there are confusing mixtures of activ- 
ities in almost every location? 

Most important, of course, are linkages, which tend 
to pull closely related establishments into proximate loca- 
tions. Sometimes a natural resource dominates whole groups 
of activities, as the port with its piers and warehouses and 
ships chandlers, and the nearby custom house with its close- 
ly linked groups of forwarders and insurance brokers and 
related offices. In this case the linked activities are said 
i® anchored to the waterfront or the custom house. A 
similar situation is the grouping of law offices around the 
courts or the banking and brokerage firms around the stock 
exchange. In these cases the dominantinstitutionis relative- 
ly permanent, but when it does move, whole groups of linked 
establishments move with it.^® 

Strictly speaking, the establishments as defined in this study snd in 
Mitchell snd Rapkin, Urban Trstlie (New York. 1954), do not themselves 
move; new ones are set up in the new locations. 
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YThole groups of closely linked establishments make up 
the overlapping centers or districts which each city dweller 
recognizes— the main centers of business activity, the main 
shopping district, the luxury shops, the various kinds of 
wholesale districts (foods, metals, furnishings), the gar- 
ment center where both wholesaling and manufacturing are 
merged, and many more. All of these centers or districts 
are relatively free to shift, but the decision of each firm to 
change its location is largely conditioned by the strong net- 
work of linkages which holds “the trade" together. 

In addition to linkages, the outstanding factors of loca- 
tion have to do with the interrelated external functioning of 
the individual establishments. Foremost is the need for 
movement, either of persons or of goods. \Vhole systems of 
movement have resulted from this need— mass transit by 
railroad, subway, trolley, and bus, trips by private auto- 
mobile with their attendant problems of parking, systems 
of freight movement by rail or truck, and rriany subsystems 
within these, all related to the activities of different kinds 
of establishments. 

The facilities for movement, especially those required 
by mass transit and freight handling, are themselves costly 
and relatively permanent, so that they tend to further fix the 
activities served. 

In central Philadelphia, as in all large cities, the great- 
est concentration of buildings and of daytime population is 
in the area best served by mass transit, while heavy manu- 
facturing and warehousing are concentrated along rail lines. 
The broadest subdivision of central activities—by goods- 
handling vs. persons-assembling- has been treated at con- 
siderable length. Factors which apply to both kinds of ac- 
tivities will help explain the many overlaps. Both kinds re- 
quire frontage— show window space for retail stores and 
even for banks, direct access to elevator lobbies in office 
buildings, and either frontage or off-street trucking plat- 
forms for delivery of goods. 

The structures in the central city, which reached their 
present form by 1900 , have not yet been adjusted to the age 
of the automobile. Heavy goods-handling in a persons-as- 
sembling area is the cause of much congestion in street 
traffic; the general use of private automobiJas for trips to 
the center is another. As both kinds of traffic are increasing. 
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the most stringent measures of control will soon have to be 
taken in order to keep the city functioning effectively. 

Low-rent space is usually second-hand space. In an 
old city like Philadelphia it is provided at many locations— 
some vacated by establishments which have ceased to exist, 
others by firms which have removed their activities to more 
up-to-date buildings or to more generous quarters or more 
agreeable surroundings (or to more than one of these, as, 
for example, when the offices of a firm are shifted to the 
main business center and the goods-handling functions are 
moved out to a more spacious location which is also more 
convenient for shipping). As a rule, only establishments 
which have reached a certain size and stability can afford to 
put very much distance between themselves and others to 
which they are linked. When the goods- and persons-as- 
pects of a firm’s operations are set up in separate estab- 
lishments, then each can be located to advantage with, for 
example, a small sales or executive office in a high-rent 
central location near to linked establishments and with the 
production functions (bookkeeping, files, processing of 
goods, and the like) located in low-cost space which baa 
suitable facilities for operations, including a suitable labor 
market. Older central locations, those that have seen better 
days, still enjoy the advantages of good transportation and 
ample public services plus reasonable rent. Since avail- 
able locations are widely scattered, it is no wonder that the 
land uses are extremely mixed. 

Successions of Activities 

The city's physical structures are relatively permanent, 
while its activities are continually shifting. In the process, 
some business groups remain relatively fixed, but new 
establishments are always being formed and older ones 
dissolved. The character of each location and the condition 
in which it is maintained will depend as much on the ac- 
tivities carried on there as on the original character of its 
buildings. Even groups of firms that remain anchored to one 
place may find that their surroundings change as some of 
their neighbors go elsewhere and other activities move in. 
Many a slum was once a fine residential neighborhood, and 
many a commercial area that once was flourishing and high 
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in prestige is now blighted and decaying. At the same time 
there are old neighborhoods that have been kept up and that 
have enjoyed a more durable prestige than the new centers 
that replaced the old. The vicinity of Independence Square, 
for instance, has kept its fine character. This remains 
chiefly an insurance center, and its solid stone buildings 
seem in keeping with the conservative nature of their tenants. 
And yet similar and contemporary buildings near City Hall 
are no longer fully acceptable as symbols of their tenants' 
business activities; several have recently tindergone “face 
liftings"— the massive masonry of the lower stories being 
replaced with the flat, open look of metal and glass. Fashion 
in buildings must be added to the factors of location— mainly 
as an active stimulant that starts the string of moves that is 
followed all along the line in other buildings and other loca- 
tions. Beside providing the most up-to-date space, the 
“modern" building stands as a symbol of progress. The 
duration of its prestige may have no relationship to its first 
evaluation. 

It would be interesting to examine the durability of 
successive symbols represented by the buildings of the 
central district from colonial days onward. Such a time 
sequence of historic fashions would, in the locations of 
representative buildings, follow the growth of the town and 
city as the built-up residential areas expanded westward 
from the original nucleus along Dock Creek and the Dela- 
ware, followed by heavier, commercial structures. Exam- 
ples from every period remain in use. With few exceptions 
there has been a long succession of different uses in each 
building, but in the blocks nearest the waterfront there are 
whole rows of commercial structures still serving the func- 
tions for which they were built in the 1830's or 1840's. As 
the entire city expanded, its base remained fixed on the 
Delaware and the central functions performed by the town 
of Penn's day were dispersed outward, scattering among 
the residential areas, most of which converted in time to 
commercial areas in the styles of successively later days 
—a process that still continues. 

The earlier expansion was, of course, tied to the earlier 
transportation facilities. The first railroads ran on the 
streets: it was only in the 1860's that the tracks were re- 
moved from Market Street, The Broad Street station was 
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•way up town* in 1891 when it was opened, and despite the 
continued spread of central activities, with the “Old City" 
given over largely to Wholesaling and Manufacturing, the 
centers of gravity of Retailing or of the Services are still 
east of Broad Street (Figures 69 through 73). 

SUMMARY 

In this chapter a rich empirical basis for studying loca* 
tional relationships among business groups has been elab- 
orated on the groundwork of the preceding chapters by work- 
ing with the block-by-block data for both establishments and 
floor space in 1934 and 1949. and by also taking into account 
the conceptual discussions in earlier chapters. Groupings 
of activities have been examined here on a local basis, pay- 
ing attention to the relatively fixed influences of the sites 
themselves and their historic development in streets and 
structures and especially in facilities for transportation. 

Primary attention has been paid to patterns of business 
groups on the map and the slowly shifting centers, consist- 
ing of different kinds and combinations of business actlvltlesi 
as they have developed in the varied structures of central 
Philadelphia. The rather abstract map diagrams which ex- 
press the basic data have been interpreted by even more 
abstract symbolic diagrams, like those developed schema- 
tically in Chapter X. These diagrams of relationship have 
now been enhanced by the added dimension of relative size 
of groups involved in each location. 

The exploration has been carried far enough to test 
the usefulness of our methods of analysis and to demons- 
trate the need for a more detailed functional analysis of those 
operating relationships among urban activities which under- 
lie the map patterns studied here. A final chapter will ex- 
plore some of the possibilities that seem to be open for 
making better use of the advantages inherent in urban con- 
centrations— by expediting and, where necessary, controlling 
the long processes of adjustment between needs and re- 
sources that have made the present cities what they are. 



XII 

PLANNED ARRANGEMENT 
OF URBAN LAND USES 

S PACE in urban centers is used intensively by con- 
tinually changing groups of activities, some quite stable, 
some shifting rather freely in their interrelationships 
and locations. The physical city, with its unique advantages 
of site and prior development, is slow to change, although 
fractional adjustments do occur all the while in response to 
the demands of the more vital activities. These physical 
changes take shape primarily in new construction, leaving 
a trail of consequences in the older buildings from which 
some of the more volatile activities have shifted. Inevitably, 
then, groups of linked establishments share locations with un- 
related groups that require the same advantages— for ex- 
ample, convenient transportation or suitable space at eco- 
nomic rent or access to footloose crowds of pedestrians. 
Mixtures of related and unrelated activities become partic- 
ularly complex in older centers where so many vestiges 
remain from earlier clusters of activities and where low- 
ered rents in older buildings make these locations attractive 
lor new small-scale enterprises. 

The above paragraph repeats, in essence, the approach 
to study of urban arrangement which was stated at the begin- 
ning of Chapter I. This approach has been developed in 
broad outline throughout the present study, with considerable 
confirmation from the Philadelphia central business district, 
where spatial arrangements of major business groups were 
examined in some detail. While some degree of order is to 
be seen in these patterns of activities and their accommoda- 
tions, the situation as a whole is very confused, with many 
evident inefficiencies and conflicts. Surely it must be pos- 
sible to arrange things better I 

But the land-use arrangement in any urban center, or 
in any considerable part of it, is a very complex affair. 

soVaiion of iiiheTBiA problems would have 
take accoxint of the requirements, internal and external, 
collaborating or conflicting, of all the activities to be ac- 
commodated. In order to minimize interference and in- 



184 


THE CORE OF THE CITY 


efficiency in any given area it would be necessary to choose 
between activities permitted and activities excluded. It is 
doubtful whether present knowledge of urban establishments 
and their linkages and the systems within which they operate 
IS adequate for making this choice. There is so much that 
we need to know about the operation of the whole fabric of 
urban living— how the various groupings (of commerical and 
industrial establishments and social institutions and the 
population itself, by place of residence and place of employ- 
ment) are now arranged in space and how they are tending 
further to concentrate or to disperse. 

The present study has shown what kinds of activities 
do go together under 'natural" conditions in one large ur- 
ban center. With this as a background it is now possible 
to at least specify some of the problems inherent in putting 
suitable combinations together and to point out some paths 
toward solution of the more general problems of urban ar- 
rangement in changing situations. 

DYNAMICS OF URBAN ARRANGEMENT 

Patterns of activities as they exist In central Phila- 
delphia, also the similar patterns found in any urban cen- 
ter, have been determined by reciprocal relationships be- 
tween urban land uses (spatial arrangements of establish- 
ments among buildings on the map) and certain conjugates 
of these land uses (things which result from and make pos- 
sible their spatial differentiation) such as the following: 

Transportation facilitiea between establishments, both 
for persons and for goods: all means of transport including 
the streets themselves and all factors of cost, in money and 
time. 

Communication facilities , mall or wire, which make 
possible the separation of specialized functions (selling by 
mail or from samples, for example, with delivery from 
warehouse or from manufacturer,) 

Precon ditions or history of the city, its economic geo- 
graphy (physical and economic assets relative to the region 
and to other cities) and culture factors (development of var- 
ious centers of the professions or the arts, education or 
finance, and different levels of income and social prestige.) 

Other land uses which make locations desirable or un- 
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desirable for any given activity: groupings of establishments 
tending to comprise a common market or industry and group- 
ings which tend not to associate. Rent, that major deter- 
minant of location, is itself largely determined by the land 
uses in each vicinity. 

Relationships between land uses and each of the above 
items are subject to certain pressures and limitations . 

Among these are: increase or decline in production due to 
competition, changes in style, business cycles, or technolog- 
ical developments, legal or economic commitments, or 
trade agreements: scarcity of appropriate accommodations 
and even lack of understanding of the nature of changes tak- 
ing place which should govern the decisions made by each 
firm. A prime factor, always, is timing , as it may affect 
the degree of development or stability reached by a firm or 
a productive process. 

The scheme of relationships outlined here was set up 
for studying the internal workings of the central district as 
a whole, but It may be applied equally to minor centers or 
to the continuing adjustments that occur between central and 
outlying concentrations. In fact, the central business district 
itself functions as it does only becuse of working relation- 
ships with its satellites, both the day-to-day linkages be- 
tween establishments and also the gradual reallocation of 
activities among the centers themselves. In the course of 
this latter process (wherein each activity seeks its opti- 
mum location) we begin to see the future shape of metro- 
politan concentrations in terms of both physical structures 
and institutional arrangements. As activities are regrouped, 
the minor centers may be strengthened or they may decay 
while new centers are also formed, all in response to the 
need for effectively located commercial or industrial space. 

In any case, there are efficiencies inherent in concentrations 
as such; weak concentrations are likely to wither away as 
new strong groupings are formed. The future shape of urban 
patterns will continue to be dominated by centers, most of 
all by the central business district itself. 

SELF-ARRANGING LAND USES 

Current patterns of land use reflect both continuance 
and reorganization on the part of the underlying activities; 



186 


THE CORE OF THE CITY 


they reflect the adjustments to changing requirements that 
are worked out separately by business, government, or so- 
cial groups, each in response to its own set of interests and 
limitations. In the course of this process of adjustment, the 
existing patterns (both of activities and of their physical ac- 
commodations^ act as moulds into which new establishments 
must fit or as moulds to be broken or abandoned by expand- 
ing activities having new seta of requirements. Behind these 
physical patterns the symbols attached to certain locations 
or groups of establishments or buildings are also important. 
They too are moulds for conformance, to be abandoned, how- 
ever, when the need is strong enough. Independence Square, 
for example, is a symbolic location that has kept its pres- 
tige value. The up-to-date large buildings occupied by such 
solid firms as insurance companies and banks have also re- 
mained high in prestige, but the older large buildings on the 
square have long been in decline. Here, as in all except 
truly blighted or abandoned areas, new establishments are 
always ready to move in at cheaper rents as the more pres- 
tigeful groups move out, taking over whatever merit re- 
mains of the 'good address.” Smaller buildings on the 
square, some dating from the eighteenth century and most 
of them replicas of this period are themselves symbols of 
prestige, occupied as headquarters by firms who value this 
location. Should any considerable proportion of the large 
insurance companies withdraw from this area, the rents 
commanded by its buildings would drop and the quality of 
the area would also drop, unless a strong nucleus of “name" 
firms remained to set a standard of quality. 

A strong force for continuance of present patterns is 
the effort required to make any change in the organization 
of a firm’s activities. With a new or small enterprise this 
may be critical, since a certain size is necessary before 
a firm or “branch" can break up into more than one es- 
tablishment. When a subsidiary establishment is set Up, 
it follows that it will be located apart. When a firm merely 
shifts into a larger space without reorganizing its activities, 
it generally finds a location nearby. Thus we find both a 
shifting about of activities in the same general location sud 
a jumping to new locations. 

Continual change is the rule, then, with a multibide of 
activities milling around among available accommodations. 
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each establishment endeavoring to strike an economic 
balance between the advantages and costs of its own loca- 
tion. Thus, urban activities do arrange themselves, after 
a fashion, but with congestion and blight resulting all too 
frequently. The big question in the study of land use is how 
to arrange activities for the most effective utilization of 
urban space by the entire population; how to conserve urban 
resources. In line with this major goal are these tactical 
questions: To what extent may the process of continuing 
adjustment of activities to locations be governed? What 
measures of planning control can be applied effectively to 
the further changes that will inevitably take place? 

It has been observed that considerable automatic 
adjustments among urban land uses do take place in re- 
sponse to requirements of the separate activities. However, 
the economic and social welfare of the entire community 
Is not implicit in this self-arranging scheme of things. 
Planning of land uses, to be effective, must work the sepa- 
rate interests into a larger scheme with enough flexibility 
and scope for unplanned adjustments to keep on occurring. 

It Is always tempting, when making plans for accom- 
modating an intricate complex of activities, to presume that 
their organization can be simplified and that they should be 
fitted into orderly structures. The extreme mixture of dif- 
ferent kinds and sizes of central establishments is most un- 
tidy, but “cleaning up" will not necessarily lead to more ef- 
ficient operations. Forcing old firms into new buildings 
might, in fact, force them out of business, for the old build- 
ings in the older parts of a city center have the combined 
advantages of accessible location and cheap rent. New build- 
ings can be provided more cheaply in outlying locations, but 
the small firms that have very strong central likages find 
it better to stay put. 

It is also tempting to represent complex relationships 
among activities by simple diagrams, often symmetrical. 
These may be misleading unless the complex reality which 
they are intended to represent is kept in mind continually. 

For one thing, diagrams are most readily set down to re- 
present a static situation, while the represented relationships 
among land uses are almost invariably dynamic and unsym- 
metrical, with both dominant and subordinate elements. An- 
other hazard is that several different diagrams will be 
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needed for analyzing the activities at any one location. With 
care, however, the schematic representation of land uses 
and their locations and relationships can be a very useful aid 
in analyzing existing situations and even planning for new 
ones. 


STUDIES IN UTILIZATION OF URBAN SPACE 

It IS a major premise of this book that scientific man- 
agement of a fairly wide range of urban resources is pos- 
sible but that the factual basis has yet to be established. A 
beginning has been made here in describing and measuring 
and analyzing the location patterns taken by major business 
groups in central Philadelphia— enough to present a scheme 
of relationships among activities and some methods for 
measuring patterns of Land use. Much additional study wlU 
be necessary, however, to flesh out the skeletal location 
patterns with measures of the vital activities themselves. 

This book. The Core of the City, has presented a gen- 
eral orientation ^d descriptive analysis of the use of space 
by establishments, together with seme empirical study of 
location patterns among the activities foojid in central Phila- 
delphia. An earlier publication of the Institute for Urban Land 
Use and Housing Studies, Urban Traffic by Robert B. Mit- 
chell and Chester Rapkin, cited frequently in the present 
study, was more specifically concerned with the relation- 
ship between urban land use and transportation. A more 
narrrowly focused examination of the actual relationships 
among establishments, i.e.. a "Study of Linkages’, should 
also be undertaken for developing measures of the activities 
engaged in by each establishment, internal and external, as 
they Involve the use of space in buildings and the Interplay 
of locations, both central and dispersed. A first step in such 
a study of relationships would be the setting up of an out- 
line for matching linkages of all kinds with the means for 
effectuating these linkages. This might take the form of the 
outline in Figure 5. page 44, where the needs of establish- 
ments are matched against units of space. 

Both the present study and the traffic study have been 
mainly concerned with the central business district; the 
place of the center in relation to the life of the entire city 
has been no more than touched upon. Yet a crucial element 



PLANNED ARRANGEMENT 


189 


in problems of land-use relationships is the choice between 
central and outlying locations. The suggested linkage study, 
by tracing active relationships between pairs of establish- 
ments, would also point out many threads of relationship 
among the various centers. A fourth study, focused on the 
centers themselves, will be suggested below. 

Despite the internal shifts that are continually taking 
place, and despite the changes in balance between the main 
center and its satellites, the role of the central business 
district does not appear to have changed basically. In the 
continuing evolution of urban activities as they arrange 
themselves in space, some are properly central and some 
are more suitably located in the looser concentrations of 
activities that have developed outside. A major finding of 
the study of establishments made for the Philadelphia 
Planning Commission In 1949* was that goods-handling 
activities (at least the larger users of space) are moving 
out, while more and smaller establishments of all kinds 
continue to flourish in the center, especially those that re- 
quire the presence of people: business and consiuner serv- 
ices and retailing, especially. The close in center has been 
losing population for some time, of course, and retailing has 
increased more rapidly in the suburbs, but, despite the out- 
ward spread of population and the great increase in outlying 
industrial and commercial concentrations, the central busi- 
ness district is still a prime factor in the metropolitan 
scheme of things. 

The importance of outlying centers has increased, of 
course, and comprehension of the role to be played by these 
newly developing concentrations will require extension of 
the central type of study to cover in detail the relationships 
between major and minor centers. This would be a “Study 
of Urban Nucleations." The outlying centers are themselves 
becoming differentiated, with the chief ones developing into 
a new type of urban concentration, related closely to the 
main center itself. The coming pattern of urbanization ap- 
pears to be one dominated by a network of strong concen- 
trations tied together by transportation lines, not the gen- 

* Ph»Ud«lphia Ontril Di»tTtct Study (PhiUdelpkta. 1950). The objee- 
tivTs 01 this study are describe m the opening paregriphs of our Cbep- 

‘er m. 
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eral suburban sprawl that was formerly predicted. The 
freedom to locate at will (brought about by motor trans- 
port) IS still strongly governed by efficiencies due to nu- 
cleation of activities. 

Based on the two present and two proposed empirical 
studies, i.e.. The Core of the City and Urban Traffic, “Link- 
ages" and "Nucleations," it would be possible to formulate 
for urban activities a general “Theory of Locational Ar- 
rangement." This fuial study would examine the relation- 
ships of establishments to activity systems and to centers: 
both the central district as a whole and subcenters, within 
or outside. Thus might be delineated a reasonably complete 
picture of urban space as utilized at present and as it might 
be utilized more effectively in the future. Once equipped 
with the understanding that studies such as these will give, 
it will he possible to plan for future changes without run- 
ning counter to natural tendencies in social and economic 
development; it will be possible to minimize waste and to 
include obsolescence in the planned scheme of things. Of 
course, the city's further evolution will not wait until a full 
series of studies has provided refined tools for planning and 
control. Enough has been explored in this study, however, to 
demonstrate that the key to understanding land uses and to 
planning for their future development can be provided by 
analysis of the activities of establishments. 

All of the studies discussed here are concerned pri- 
marily with material things, but they are by no means in- 
different to social and economic and cultural values. In- 
deed, the satisfactions wWch people find in city life are the 
wellsprings that can make our studies fruitful, for only in 
the belief that a more livable city can be worked out is it 
worth while to take the broad approach, to attempt the 
mutual adjustment of different interests, and to reinforce 
the general welfare by instituting necessary public controls. 
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distributions: establishments and 

FLOOR space, 1934 and 1949 

This appendix is made up entirely of figures and tables 
which express the distributions of establishments and floor 
space in 1934 and 1949. 

In Figures 54 through 59 are displayed the basic dis- 
tributions for 1949i block by block, of establishments 
and floor space for the five different kinds of business 
and for their aggregation. Figures 60 through 65 cover the 
same data for 1934. The remaining figures and tables in 
Appendix A and all diagrammatic maps and tables in the 
text beginning with Chapter VII are derived from these 
basic distributions. 

Figures 66 through 72 comprise a systematic display 
of concentration groups for the basic distributions listed 
above. Six levels are given for the aggregation of all kinds 
of business in Figures 66 and 67; three levels are given for 
the different kinds of business In Figures 68 through 72. 

Parts of this material (for 1949, mainly) have already been 
presented in the text. 

Figure 73 presents simplified distribution curves for 
the aggregation of all kinds of business by establishments 
and by floor space for 1934 and 1949. 

Figures 74 through 79 and Tables VII throughXV present ma 
terials for 1934 which are to be compared with similar figures an' 
tables for 1949 already presented in Chapters VIII and IX. 

Figures 80 and 81 comprise a full display of the rela- 
tionships between concentration groups, counted by floor 
space and by number of establishments, for 1934 and 1949. 
Three levels of concentration are examined for each kind 
of business and for their aggregation, after the pattern de- 
scribed in Chapter VIII, “Overlapping of Two Groups," 
beginning at page 117 and illustrated by Figures 28, 29 and 
30. An additional measure of the relationship between es- 
tablishment count and floor-space count introduced in 
Figures 80 and 81, that is. the “consistency" of each combi- 
nation—the ratio between the overlapping blocks (product) 
and the entire combined group of blocks (sum). 
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Figure 55 


DISTRIBUTION PER BLOCK, MANU- 
FACTURING BY ESTABLISHMENTS 
AND FLOOR SPACE. 1949 
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Figure 58. DISTRIBUTION PER BLOCK, CON- 
SUMER SERVICES BY ESTABLISH- 
MENTS AND FLOOR SPACE, 1949 
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F'igure 59. DISTRIBUTION PER BLOCK, RETAIL- 
ING BY ESTABLISHKIENTS AND 
FLOOR SPACE. 1949 




Figure 61. DISTRIBUTION PER BLOCK. 

FACTURING BY ESTABLISHMENTS 
AND FLOOR SPACE. 193-1 



Figure 62. DISTRIBUTION PER BLOCK, WHOLE- 
SALING BY ESTABLISHMENTS AND 
FLOOR SPACE. 1934 



AMn FLOOR SPACE. 1934 
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Figure 70. CONCENTRATION GROUPS. BUSINESS 
SERVICES BY ESTABLISHKIENTS AND 
FUDOR SPACE. 1934 AND 1949 




Figure 71. CONCENTRATION GROUPS, CON- 
SUMER SERVICES BY ESTABLCH- 
MENTS AND FLOOR SPACE. 1934 
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TABLE Xtl TOTAL COMBINATIONS. 

FIVE MAJOR GROUPS. 1934* 

M W B C R 

M»nuf»<turlng 17 5 6 9 

WhoU»»hng >7 © * * ^ 

Business Services 5 A (H) *7 U 

Consumer Services 8 J 17 @ 26 

Reulhng S 6 U 26 © 


TABLE Xttl 

PERCENTAGES* 

•Alone* Combined 


4S 

40 

36 

42 

24 


35 

60 

64 

SB 

75 


TABLE XrV PERCENTAGE DISTRIBUTIONS 
COMBINATIONS OF EACH KIND 
OF BUSINESS WITH EACH OTHER 
KIND* 

M W B C R 
Mtnulseturing •» 44 13 20 23 

WholiisUng 57 — »3 *0 *0 

Business Services IS H “ 96 30 


Consumer Service* IS 6 31 


48 


TABLE XV 

relative prox- 
imity, PAIRS OF 
business groups* 


Retailing 17 12 21 SO — 

‘Note These Tables. lor 1734. are to be compared 
XI. (or 1947. in Chapter IX. 


,llh Tables VIII through 



Figure 79. 


ste: See Figure 37 lor 1947 

diagrammatic reuitionships, 19M 
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figure 81. COMBINATIONS: FIVE BUSINESS GROUPS 
AND ALL KINDS OF BUSINESS BY ESTAB- 
LISHMENTS AND FLOOR SPACE. 1949 



Appendix B 

SYSTEMATIC COMPARISON OF 
BUSINESS GROUP LOCATIONS, 1934 and 1949 


Comparative diagrams In tabular form are developed in 
this appendix for demonstrating the combinations of different 
kinds of business that are found together in the central 
business district of Philadelphia. These diagrams are de- 
rived from the maps in Chapter X! where the five business 
groups are superimposed: Figure 50 for 1934 and Figure 51 
for 1949. Different levels of concentration are taken into 
account by noting separately the one- third and two- thirds con- 
centration groups for each kind of business, both by number of 
establishment and amount of floor-space. Several sets of 
data will be derived from these maps, organised as follows: 

For Five Kinds of Business: 


t>ocatlonal characteristics, both years 

83. 84 

Variation from average, both years 

90, 91 

Change in characteristics. 1934 to 1949 

92 

Combinations found together, both years 

For AllKinds of Business: 

94. 95 

Average allocations, both years 

85, 86 

Average allocations, both years combined 

87 

Average of allocations for both years 

88 

Explanatory diagrams (no data) 

82. 89. 93 


^description of maps (Figures 50 and 51, (Chapter XI) 

^ Figure 50 ^ distribution of a) establishments and b) floor 
1934 is shown in separate maps, with the one- 
ird and two-thirds concentration groups for each kind of 
usiness indicated. In Figure 51 the same is done for 1949, 
^ each of these four maps the blocks in the two-thirds 
Kroup for all kinds of business taken together are shaded. 

>s group of blocks will be termed aggregate core and will 
“sed to measure the tendency of each concentration 
for each separate kind of business to be located in 
ap concentration for all kinds of business. (This 

i„^® 8 ate core is closely analogous to the reference core 
‘•‘Figure 31. page 123.) 
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1.2 These two pairs of maps will be used for deriving measures 
of relationship (for each kind of business for each year) 
between the five kinds of business by methods similar to 
those described in Chapters VIII and IX. The elements are 
more complex, however, in that the relationship of one 
business group to another can now be stated in terms of 
major or minor concentrations of each. 

Thus, for example, block F-14 at the intersection of Broad 
and Market Streets is shown in the floor-space maps for 
both years. Figures SOB and SIB, as Business Service and 
Retailing; in 1934 it was in the second third for Business 
Service and Retailing; in 1934 it was in the second third 
for Business Services and in the first third for Retailing: 
in 1949 it was in the first third for both. The same block 
appears in the establishment count (Figures 50A and 51A) 
as Business Service and Consumer Service; in 1934 it 
was In the first third for both; m 1949 It was in the first 
third for Business Service and in the second for Consumer 
Service. Other blocks can be made to tell different stories, 
but before scrutinising specific locations it will be best to 
set down methodically the pertinent characteristics of the 
five groups and of their combinations as they appear on 
these maps. 

2 LOCATIONAL CHARACTERISTICS 

2.1 Each business group plotted on the maps. Figures 50 and 51 
will be examined as to its relationship to the aggregation for 
all groups and also as to its tendency to occur singly or in com- 
bination with others. These characteristics will be further 
detailed by level of concentration (first third, second third). 

2.2 Relationships between each business group and their entire 
aggregation are set forth in Figure 83 for 1934 and Figure 
84 for 1949 to show the following: number of blocks in each 
group which are located in the aggregate core for all groups 
or outside of this core; number of blocks in each group which 

combined with others and number in which each kind 
stands alone; numbers in most-concentrated and less-con- 
centrated portions of each group (first third and second 
third); and the proportions, i.e., percentages, corresponding 
with these numbers. The basic unit of these tables is a four- 
celled cross tabulation showing, for each business group, the 
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number of blocks found in the aggregate core for all groups 
{In - Out ) and the number of blocks in which only the one 
kind of business is found as against the number in which 
other kinds are also found (Single - Combined) . This unit 
table is illustrated in Figure 82. 


Bt»ek» tn wbietk a * 

(Wcabuflncii group it: SINCLC COMBINED 


IN the ag|r«|atc core 
for ail klnda of 
butineta 

A 

dl 

OUT of the aggregate 
core 

P 

(bep) 

(d*p) 


Tolaii 


(b + d)J 

iToUlt 

(b*dtp*4) 


fv?****°** ••eb butlnctt group r«UU*r to tie aggregate core, (the two* 
tblrdi cOBcaotratiofl group for all Undt of butineta taken together) and rela* 
to ether group*. 


Figure 82. KEY TO UNITS IN FIGURES 83 AND 84 


2.3 There are three of these unit tables in Figures 83 and 84 for 
each kind'ofwbusiness group to show the number of blocks 
^85 (l) the first-third concentration group. (2) the second- 
*Wrd. and (3) In both, that is, the two-thirds concentration 
group. Marginal totals are given for each unit table and at 
the lower right of each, the total number of blocks in each 
concentration group. For the first and second thirds these 
totals are also expressed as percentages of their sum, that 
is, the corresponding total of the two— thirds concentration 
group. Finally, in order to facilitate comparison of groups, 
another unit table is given for each, showing: (4) percentages 
corresponding with the numbers in the third unit table. 

^neral characteristics of the Five Business Groups can be 
most readily compared by considering first the proportions 
Percentages of the totals in Figures 83 and 84 (line 4 in 
each) taking into account the components which make up these 
^tals. In general, the “heavy* cells of these unit Ublcs aje 
oand in the upper half and in the right half. In other wor s, 
each business group tends to occur in the aggregate core or 
groups and to combine with others. This is most strik- 
mgly the case with Business Services, by establishment 
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M W & C (2. 



A. by NiMnbcr of SoMbllobmooto 


NoKi 8«« F<r>'* *2 for K*T to Dl*|r*mi 


M Uf & C (2^ 



S. by Floor Space 

Figure 83. BLOCKS IN OR OUT OF CORE 
BY SINGLE OR COMBINED USE. 
FIVE KINDS OF BUSINESS, 1934 
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i. Firit TUrd 


i- Second Third 


}. ToUl 

(Two Thirdi) 


d. Peietnl 
of ToUl 


I ».rifii Third 


*• Second Third 


ToUl 

(Two Thlrdi) 


d. Percent 
Tout 


Flgur 



Gilnb* 

14 (uIt/ 2* il!|^ 

B. hr riMT Spece 

BLOCKS IN OR OUT OF CORE 
BY SINGLE OR COMBINED USE, 
FIVE KINDS OF BUSINESS, IS49 



224 


THE CORE OF THE CITY 


count (middle of line 4 tn both Figures 83A and 84A) where 
86 percent of blocks are both m the core and combined, in 
both 1934 and 1949. 

Manufacturing in 1934 by establishment count (Figure 8 3A, 
line 4) had 65 percentof its blocks in the aggregate core and 68 
percent of its blocks combined. Over half (54 percent) were both 
combined and in the core; 21 percent were neither. The remainder 
werefairly evenly divided between vn/single and out/:ombined 
(1 1 percentand 14 percent). The corresponding figures for 1 949 
(Figure 84A) are nearly identical with 1934 as to total percentages 
(64 percent In the core, *70 percent combined), but there is con- 
siderable variation in the separate cells. 

It is by comparing these separate cells that uniformities 
and differences among the five groups can be noted and then 
traced to the actual functioning of each group with regard to 
space and location and linkages with others. The general 
characteristics, which ^pply to the single or combined 
blocks represented by the four cells ol Figures B3 and 84, 
were noted in Chapter XI, pages 177 and 176. 

3 AVERAGE ALLOCATIONS 

3.1 These general characteristics may be summarised for the 
aggregation of all business groups by computing the average 
allocations for each year, by number of establishments and 
by floor space. In this summary statement the distinction 
between levels of concentration (first third, second third) 
will be disregarded and only the totals will be taken into 
account, that is, only lines 3 and 4 in Figures 83 and 84. 

3.2 The average allocations for all kinds of business are set 
forth in Figures 85 and 86. These are computed from the 
totals in the third lines of Figures 83 and 64. thus taking 
into account each occurrence ol a business group, as desig- 
nated on the maps in Figures 50 and 51. 

3.3 Changes in average allocations for all kinds of business are 
revealed by comparing the average percentages for 1934 and 
1949 as follows: Proportion in the aggregate core increases 
(totals at right of each unit table on Figures 85 and 86) 

■whether measured by number oi establishments (t-1 percent; 

6I to 62) or by floor space (48 percent; 59 to 67). The 
proportion of combined blocks, on the other hand (totals at 
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Si&gle Combined 


Single Combined 


In 

Out 


7 I 54 I £1 



In 

Out 


7 55 I £2 



23 ' 77 100 


37 £8 100 


*• bjr Eitebliehment Count 


n. by EatnblUbment Count 


^ 1£ 43 I 59 

31 10 I 41 


12 55 I £7 
25 8 I 33 


47 ' S3 100 


37 ' 63 100 


b. by FloofSpeee Count 
figure 85, PERCENTAGE 
or BLOCKS IN OR OUT 
or CORE BY SINGLE 
OR COMBINED USE, 
all KINDS OF busi- 
ness. 1934 


b. by Floor-Space Count 

Figure 86. PERCENTAGE 
OF BLOCKS IN OR OUT 
OF CORE BY SINGLE 
OR COMBINED USE, 
ALL KINDS OF BUSI- 
NESS, 1949 


Note" The percentages inFigurea 85«nd$6»r«compuled by sddtag Ihenum- 

bers In eaehcor responding cell of the unit tables (line S of Figures 81 and 

84] and expressing these sums as percentage softie totals for aUeells. 


bottom of each unit table), is seen to decrease when coun- 
ted by establishments (-9 percent; 77 to 68) but to increase 
»ben counted in terms of floor space (+10 percent; 53 to 63). 
The components of these changes in percentage from 1934 to 
i949 are repeated in Figure 87. 


- greater total percentages in the aggrega te cor^ 


» 1949. 


on both counts (+1 and +8). indicate an increasing tendency 
to locate centrally, that is, where others locate or where 
the most” locate. It is accompanied by an increasing en 
dency to combine. By esUblishment count, the total in- 
”oase in the core is accounted for entirely by the combine 
"Jocks (no change in percentage of single blocks) but by 
Hoor-space count the combined blocks have an even gre 
"‘crease (+12) than the total since there was a 4 percent 
oecrease in single blocks. 
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Single 

Combined 

Single 

Combined 

In 0 

,1 |,i 

hi - 4 

■t 12 1 > 8 

Out +9 

- 10 1 - 1 

Out • 6 

|_^.s 

♦ 9 

^^9 

- to 

+ 10 


•. br EitabtlihincBt Count b. by Floor-Space Count 


Source- Fi^rca 8S and 86 

Figure 87. CHANGES IN AVERAGE PERCENT- 
AGE FROM 1934 TO 1949. BLOCKS IN 
OR OUT OF CORE BY SINGLE OR 
COMBINED USE. ALL KINDS OF BUSI- 
NESS 

3.5 The total combined blocks show opposite tendencies on the 
two counts {-9 and * iO) due to a different balance in their 
components. In both cases the percentage change is posl« 
tive in the core and negative out of the core. By floor-space 
count the positive predominates (*12, -2); by esUblishment 
count the net balance is negative (+1. -10). The Important 
item here, as In the preceding paragraph, appears to be the 
increasing tendency of business groups to concentrate in the 
core and to combine with others, and this is especially 
noHceable in the case of floor space. 

3.6 One cell in each table remains to be noted: single blocks 
out o the aggregate core. These blocks, representing more 
or less isolated business groups, increased 9 percent by 
establishment count and decreased 6 percent when counted 
by floor space. 

differences between the years 1934 and 
are not so great as to change the general picture. Re- 
urning to Figures 85 and 86, the most noticeable differences 
are ose between the allocations by establishments and by 
oor space, the changes over time within each type of count 
are comparatively minor. Recasting the tables in the form 
of averages for the two years gives us Figure 88 as a basis 
for generalizing on the allocation of blocks as they are shown 
by the two kinds of count. 
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». by Establishment Count b. by Floor-Space Count 

Source: Figures 8S and 86 

Figure 83. AVERAGE OF PERCENTAGES FOR 
1934 AND 1949. BLOCKS IN OR OUT 
OF CORE BY SINGLE OR COMBINED 
USE. ALL KINDS OF BUSINESS 
3*8 On both counts, the percentages in Figure 88 are roughly 
consistent up the right-hand diagonal (20'®® and 28' ) but 

not on the left where the balance in diagonal cells is reversed 
^^'‘9). This is to say that: 

Within the two-thirds concentration groups, whether taken 
by number of establishments or by amount of floor space, 
^bout half of the blocks for any kind of business are found 
combined with others inside the aggregate core (the two- 
tbirds group, for all kinds of business). Likewise, about 
one-fourth of the blocks for any kind of business are found 
Outside of the core and not combined. These “single 
blocks, it will be recalled, are dominated by one kind of 
business, either in terms of number of establishments or 
amount of space. (The range of variations in these per- 
centages for the years 1934 and 1949 is 43 to 55 for com- 
bined, inside; 16 to 31 for single, outside, as seen in the 
corresponding cells of Figures 85 and 86.) 

^ the remaining blocks (roughly one-fourth of the total) 
the counts by establishments and by floor space show op- 
posite tendencies; that is, there are roughly twice as many 
®iagle blocks within the core dominated by floor space as 
by number of establishments, while in the case of combined 
blocks out of the core there are about twice as many when 
counted by number of establishments as by floor space. 

Soniuchfor the general tendencies, the similarities and 
•iuferences in the aggregate distribution of business estab- 
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hshments among the blocks of the central district as counted 
in two different ways— by number of establishments and by 
floor area. The variation in these tendencies from 1934 to 
1949 have been noted in Figure 87, corresponding with the 
data for each year, Figures 85 and 86. These tables, in, 
turn, summarize the characteristics detailed in Figures 
83 and 84 where the allocation of blocks for each kind of 
business is shown separately by both sorts of count and for 
both years. All of these tables will now be used for compar- 
ing the general or average tendencies which have just been 
described with the separate tendencies shown by individual 
kinds of business, 

4 VARIATIONS AMONG BUSINESS GROUPS 

4.1 The locational characteristics of each business group, as 
displayed in Figures 83 and 84 can be studied in great detail 
by examining the individual units of these tables as suggested 
above at 2.4: "General characteristics, etc," Detailed com> 
parisons between groups can be made readily enough by tak* 
ing appropriate unit tables in pairs and changes over time 
can be traced in like manner. These tables and the maps 
from which they are derived (Figures 50 and 51) provide 
an elaborate basis for analysis of differences among groups. 
In general it will suffice to point up these differences by 
comparing each kind-of-business group with the aggrega- 
tion of all of them. 


4.2 Variation from average for each business group is stated as 
a comparison with the aggregate allocation of blocks re- 
presented by Figures 85 for 1934 and 86 for 1949. This is 
done for 1934 in Figure 90 by setting down the differences 
between each cell in each unit table in Figure 85 and the 
corresponding cells for each kind-of-business in line 4 of 
Figure 83, Repeating the process and using Figures 86 and 
84 gives the differences for 1949 as presented in Figure 91* 
The degree of variation from average for each kind of busi- 
ness (the circled number below each unit table) is the total 
of the differences for each unit table; the amount and sign 
of the differences in each cell are indications of different 
characteristics of the separate business groups. A typical 
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for Manufacturing by EsUbliahzncnt Count In 1934. See Figure 82 for key 
to tabular unit*. 

.M Average Variation 


11 1 54 

7 1 54 

+4 

0 

21 I 14 

16 1 2) 


-9 

(from Figure 83e) 

(from Figure 8Sa) 

C; 

) 


Figure 89. SAMPLE CALCULATION FOR COM- 
PARISON OF PERCENTAGES IN FIG- 
URES 90 AND 91. 


computation {Manufacturing by Establishment Count in 1934) 
is illustrated in Figure 89. 

Figure 89 shows a degree of variation of 9 in the alloca- 
tion of Manufacturing blocks. This is fairly typical, as 
»iU be seen in the tabulations for all groups In Figures 
90 and 91. The greatest discrepancy between Manufac- 
turing and the average is found in the combined blocks out- 
side of the core, 9 percent less than average: this is 
balanced by increases of 4 percent for single blocks In 
the core and 5 percent for single blocks outside. Com- 
bined blocks in the core show zero variation. 

g^banges from 1934 to 1949 for each business group can be 
found by comparing the appropriate unit tables in Figures 
83 and 84. For the present only percentages will be used 
for illustration (line 4 of each figure). 

inspection of the percentage In the aggr egate co^ ^^ 0,4 
establishments reveals virtually no change between 
and 1949 (see Figures 83A and 84A). The greatest change 
‘n this item occurs in Retailing {from 53 percent to 
percent) while the others change by 2 percent or less. 


A similar inspection by floor space, however, ^ 

aiderable fluctuation (see Figures 83B and 84B). 
case. Retailing has the least change, from 67 P«/cen 
percent, while others differ by as much as 16 per 
(Consumer Servic. ‘ **• f-.tnrine show an 


'1 percent, while others differ by as much as io pe 

(Consumer Services). All except manufacturing show 

increase in the proportion of their blocks found in the 


aggregate core. 
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EsUblithmenU 


■9 4^61-5 -U 


432 .4 

-lb 43 


(Computed from Figure* 63 end 8S as outlined in Figure 89.) 


Figure 90. COMPARISON OF PERCENTAGES, 

EACH KIND OF BUSINESS WITH ALL 
KINDS, 1934 


Inspection of the percentages of combined blocks re- 
veals changes somewhat less consistent than those just 
described. By establishment count (Figures 83A and 
84A again) there is little change {2 percent to 4 percent) 
in Manufacturing, Wholesaling, and Business Services, 
but heavy decreases in Consumer Services and Retailing 
(13 percent and 22 percent). Comparison of percentage 
of combined blocks in terms of floor space (Figures 
83B and 64B) reveals a general increase, ranging 
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B C R 
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Establishments 




41 -B 42 -6 

42 45 44 0 


33 8 b 


-I -2 
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412 0 


0 44 
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5 II 

Figures 83 and 85 as 


9 12 6 

outlined in Figure 89.) 


Figure 91. COMPARISON OF PERCENTAGES. 

EACH KIND OF BUSINESS WITH ALL 
KINDS, 1949 
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from 5 percent for Retailing to 17 percent for Busi- 
ness Services, 

4.4 Certain consistencies in the changes from 1934 to 1949 are 
noted in the two preceding paragraphs: the proportion of 
Mocks found in the aggregate core changes but little when 
measured by number of establishments but increases con- 
siderably when measured in terms of floor space; in gen- 
eral the proportion of combined blocks, by establishment 
count, decreases or remains virtually unchanged, but in 
terms of floor space all kinds of business show an increas- 
ing tendency to combine, that is. to be found in the same 
location with others. These average tendencies have already 
been summarised in Figure 87. The changes for each busi- 
ness group are given in Figure 92 and the average change 
for all of them (repeated from Figure 86) is also given for 
comparison of the individual changes with the general ten- 
dency. 



figure 92. PERCENT CHANGE, 1934 TO 1949. 
FIVE KINDS OF BUSINESS 
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4.5 The variations among business groups which have been dis- 
cussed in this section are of two kinds: (1) variations from 
average, summarised in Figure 90 for 1934 and Figure 91 for 
1949: and (2) changes from 1934 to 1949, summarized in Fig- 
ure 92. These figures focus on the differences in allocation 
which are characteristic of the various groups. Thus, for 
example, Business Services by establishments (middle of 
top row in each figure) is by far the most concentrated of 
all in the aggregate core and in combination with other groups 
in both years (Figures 90 and 91), Another example is seen 
in Retailing, still on the establishment side. It has the 
greatest variation over time. 

5 COMBINATIONS OF BUSINESS GROUPS 

5.1 In the foregoing discuasion, blocks have been noted as 
'‘single" (occurring in only one kind-of-business group) or 
"combined" (with two or more kinds represented in the same 
block). The combined blocks, however, may consist of any 
one of 10 pairs of the 5 groups, or, taking two levels of con- 
centration into account, any one of 40 combinations. Further 
subdivision by the occurrence of each combination within or 
outside of the combined core for all groups makes 80 more 
possible paired combinations. Combinations of more than two 
per block will not be considered at present. 

5.2 Combinations of each group with the others are all stated in 
Figure 94 for 1934 and Figure 95 for 1949 in four-cell units 
arranged diagonally so that they can be read from either 
side. These include all the combinations, taken two at a time, 
in each block as shown in the maps. Figures 50 and 51. The 
arrangement of units is illustrated by Figure 93 where the 
first combination in Figure 94 (for Manufacturing and Whole- 
saling by establishment count) is repeated so that the desig- 
nations may serve as a key for all the other combinations. 

5.3 The upper unit in Figure 93 shows the total combined blocks 
shared by the two groups (22) circled In the center. These 
are broken down four ways as follows: those in the first 
third concentration group for both kinds of business (4), 
those in the second third for both (11), and those in which 
one is first and the other second and vice versa (7 and 0). 
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This total tabulation of blocks containing both Manufacturing 
and Wholesaling is further subdivided in the two lower units 
to show how many blocks of each sort appear in or out of the 
aggregate core for all kinds of business. 

^ ^ 'First third, both M ti W 

X First third. M (reverse on) 

Second third. W ( left side ) 
11^ , .Second third, both M !« W 


m 

Aggregate Core 


OUT of 

Aurtgste Core 


Figure 93. 



Cells as above 



Cells as above 

each kind of 
business group 


DESIGNATIONS FOR FIGURES 94 AND 
95: COMBINATIONS OF BUSINESS 
GROUPS SHOWING BREAKDOWN OF 
EACH COMBINATION BY “CONCEN- 
TRATION GROUP" FOR EACH KIND 
OF BUSINESS, THAT IS, BY THIRDS 
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Figure 94. COMBINATIONS OF FIVE KINDS OF BUSINESS 

BY ESTABLISHMENTS AND FLOOR SPACE, 1934 
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Appendix C 

CALCULATION OF DISTRIBUTION CURVES 


The full Lorens Curve illustrated in Figure 11 is de> 
rived from the tabulation on the opposite page, as itemlxed 
below for each successive column: 

1. Number per block of establishments, from Figure 9, 
arranged In sequence. Le.. lowest number first, and 
so on. 

2. Number of times that each number in column 1 occurs 
on the map. Figure 9. 

3. Summation of blocks, counting largest first, i.e., work- 
ing up from the bottom. 

4. Percent of total blocks, ordinate of each point on curve 
In Figure 11. 

5. Groups of establishments, either single blocks or blocks 
with equal numbers. 

6. Summation of establishments, working up from bottom 
as in column 3. 

7. Percent of total eatablishmenta, absclaaa of each point 
on curve in Figure 11. 

8. Fractions (stxths of total) for comparison with actual 
numbers in column 6. 

Six-segment approximations of the full curve are com- 
puted from the maps, Figures S4 through 65, as follows: 

A. Determine total number of establishments and set up 
SIX equal divisions, as In column 6. 

B. Add numbers per block, starting with largest, until 
total is nearest to the first sixth; check off blocks com- 
prising this first sixth on the map. 

C. Continue thus for each sixth in turn, checking off cor- 
responding blocks. 

D. Blocks in each sixth will be indicated on the map (con- 
centration groups) and thetr successive percentages 
will provide ordinates for the distribution curve. Maps 
and curves. Figures 66, 67 and 73, were derived in 
this manner; Figures 68 through 72 were derived sim- 
ilarly. 
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Appendix C 

CALCULATION OF DISTRIBUTION CURVES 


The full Lorenz Curve tllustrzted in Figure 11 is de> 
rived from the tabulation on the opposite page, as itemized 
below for each successive column: 

1. Number per block of establishments, from Figure 9> 
arranged in sequence, i.e., lowest number first, and 
so on. 

2. Number of times that each number in column 1 occurs 
on the map, Figure 9. 

3. Summation of blocks, counting largest first, i.e., work- 
ing up from the bottom. 

4. Percent of total blocks, ordinate of each point on curve 
in Figure 1 1. 

5. Croups of establishments, either single blocks or blocks 
with equal numbers. 

6. Summation of establishments, working up from bottom 
as In column 3. 

7. Percent of total establishments, abscissa of each point 
on curve in Figure II. 

6. Fractions (sixths of total) for comparison with actual 
numbers in column 6. 

Six-segment approximations of the full curve are com- 
puted from the maps, Figures S4 through 65, as follows: 

A. Determine total number of establishments and set up 
SIX equal divisions, as in column 8. 

B. Add numbers per block, starting with largest, until 
total is nearest to the first sixth; check off blocks com- 
prising this first sixth on the map. 

C. Continue thus for each sixth in turn, checking off cor- 
responding blocks. 

D. Blocks in each sixth will be indicated on the map (con- 
centration groups) and their successive percentages 
win provide ordinates for the distribution curve. Maps 
and curves. Figures 66. 67 and 73, were derived in 
this manner; Figures 68 through 72 were derived sim- 
ilarly. 



